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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTprss Kak OAWMH W3 OCHOBHBIX pa3/eliOB IMKOJIbHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH U B3aUMHOE pACIOJIOKEHHE, OMUpPAeTCI Ha  JIOTHYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHHs TeOMETPHH Ha YPOBHE OCHOBHOTO
o01mero oopazoBaHus 3aKIIOYACTCS] B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHUS, CTPOUTD JIOTHYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEPKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOIUTH
pacCy X JIeHUs «OT TMPOTUBHOTO», OTJIMYaTh CBOHCTBA OT TPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE I0Ka3aTeIbHas JIUHUS
UMeeT JUIs yIiyOJaE€HHOTO N3Y4EeHHsI MATEMATUKU.

[enbto U3yyeHUs] TEOMETPUU SIBISIETCS UCIIOJIB30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MAaTEMaTHIECKUX, TaK U MPAKTUYECKUX 3a]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOydaromMiicss  JOJDKEH  HAyYUThCS  ONpPEAEIATb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOIIaJlb  3€MEJIBHOIO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JIMHUS B M3yUYCHHUU T€OMETPHUH.
[Tpu pemeHny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUE MOJENIN pEalbHbIX JKU3HEHHBIX CHUTyalud, IPOBOAUTH
BBIUMCJICHUSI U OLICHUBATh aJIEKBATHOCTb MOJIyY€HHOT'O pe3yibTara.

Oco6eHHOCTh Yu4eOHOT0 Kypca YyriyOa€HHOT0 H3yUeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSTCS C OTMPEACTIEHHBIMH MOHITHIMH, a
YBEpEHHO OBaJeBaloT uMH. CyIIECTBYIOIINE TEMBI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexke Bcero pusuke u nHHopMaTuke,
a TaKKe IOJIb30BAThCA TMOJYYCHHBIMH 3HAHUSIMU TIPU PEIICHUH TPAKTHUECKUX
3amad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJE€HHbIN yueOHbIH
Kypc «['eoMerpusi», KOTOpBI BKIIOYAET CIEIYIOINIME OCHOBHBIE pa3ieibl
conepkanusi: «Hawama  reomerpum», «Tpeyronpaukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny, «[lomobuey, «dneMeHTs TpuroHoMeTpumny», «Ilmomaam», a
Takke «Meton koopAanHaT», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcsa 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 yaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HefIeINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reomerpun. Touka, mpsimasi, oTpe3ok, ayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacnonokeHue TOYeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune Benu4YuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUIbl. [lapasienbHble U EpIIEHIUKYIIAPHBIE IIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI I ©3MEPEHHUM U IOCTPOCHUM.

TpeyroabHuku

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEIpEHHBIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBeHctBo TpeyronbHuUKOB. IlepBblii W BTOpOW NIPU3HAKA pPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE TOMaHOM.

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

IMapasanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimaa u o
posin JIo6aueBCKOro B OTKPBITUM HEEBKIINI0BOM reomeTpun. CBOMCTBA U TPU3HAKU
napajuiesibHbIX OpsiMbix. CyMma yIJIOB TpeyrojibHMKa. BHeEmHWE  yIuibl
TpeyroysbHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBa MPSAMOYTOJBHBIX TPEYroJbHUKOB. [lepnieHaukymnsp u
HakJIOHHAs. CBOWCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpsMoyroiabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATHS OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTD,
paguyc, nMaMeTp, XOpAa, UX CBOMCTBA. B3aMMHOE pacmosioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpyKHOCTH. OKpy>KHOCTb, BIICAHHAs B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOLIBIO IUPKYJIS U JINHEUKY.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMeTpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKuX MECT TOUEK IIPH PELICHUH T€OMETPUYECKUX 3a1au.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIIEHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKU

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBOMcCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPANICHH.

Cpennss IMHUSA TPEyroJbHUKAa. MeETon yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema 0 nepeceueHun MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITopo0ue

[Togobue TtpeyroiabHUKOB, Kodbdumuent mnomodus. IlpusHaku mnomoOus
TPEyroJbHUKOB. IIprMeHeHne nomo0us NpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANEH TEOMETPUYECKUX UTYp.
[Tpocreiimue GopmMymbl A7 MIIOWAAN TPEYToJdbHUKA, TapajjiesiorpaMmma, pomoa u
Tpanenuu. [nomaan nogoOHeIX Guryp. OTHOIIEHHE IIOIIA/IEN TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMEeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopuroHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrimcaHHbI€ M IEHTPAJIBHBIE YTIIBI, YTOJI MEKy KacaTeJIbHOU U XOPAOH. Y TJIbI
MEXIy XOpJaMH M CEKyllMMH. BHHcaHHble W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YeTBIPEXYroJbHUKH. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosoxkeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

CuHyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXkAecTBo.  Popmynsl  npuBeacHus.  PemieHune
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PellleHne MpakTHYeCcKuX
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3anau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  IUIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPYKHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB CEKYILHX, TEOPEMA O KBaIpaTe
KacaresbHOU. [IpuMeHeHune npu pemeHnn reOMeTpuIecKux 3a1ay. Teopemsl UeBsl
u Menenas. [Ionstue o roMmoTeTnu.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, WX TIEOMETPUYECKH cMbIca. IlapamienpHOCTE M NMEPHNEHAUKYJISAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmysia pacCTOsHMS OT TOYKM A0 npsamou. [lmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXeHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. ClIOKE€HME M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonsitue o 6Gasuce (Ha IUIOCKOCTH). Pa3nokeHusi BEKTOpPOB MO Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaX. JHMCTpUOYTHUBHOCTH CKaJsSPHOIO IPOU3BEACHUS.
CkansipHO€ TPOW3BEACHUE M MNpOeHUpoBaHHE. [IpUMEHEHuEe CKaIIpHOro



IIPOM3BEACHUSA BEKTOPOB U HAXOXKIEHUA JUIMH W yrioB. Pemenue
T€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAAb Kpyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{7IMHA OKpYKHOCTH. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyxHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mcropuueckue cBeieHrns 00 M3MEPEHUH IJIMHBI OKPY>KHOCTH M TIJIOIATN
Kpyra.

JIBMKeHUs TUIOCKOCTH

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

[lonsiTue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIbOType, apxurekrype. Kommosunuum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIaHCKOro oOIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOT0 BOCTIMTAHUSI:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEIIbHOCTH M Pa3BUTUEM HEOOXOJIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHUM, pacCyX JCHUW, YMEHUIO BHUIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON Hayku Kak cdepbl UeIOBEUYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKOMN AEATEIbHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO TNPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH H OTABIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4eioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHEHTALIMEN HA MPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INITAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIIEJICTBUI JJISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX TTPoOJIeM U IMyTel UX PeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHSAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA 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;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHUS MpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYISATHUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAaHABIUBAThH CYIIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIN3a;



BOCIPUHUMATH,  (OPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHbBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

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

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIECHUs, BEIOUpATh HauboJee MOIXOAIIUN C YYETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  IMpoOiIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENILHO COCTABICHHOMY IIJIaHy OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJAOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOMUMBIX JIJISl pEIICHHSI 3a/1a4H;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU MO KPUTEPUSIM, TPEII0KESHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (DOPMYIHPOBAThH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUSI B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOUCK
peIlIeHNUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSTEIbHO BBIOMpPATh (opMaT BBICTYIUIGHHA C Y4ETOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThl THpU pEUICHHM Y4YeOHBIX MaTEeMaTHYECKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JEsITeNbHOCTH, IIAHUPOBATH OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenats BUABl paboT, TOTOBapUBaThCs, OOCYXKIaTh MPOIECC U PE3yNbTar
paboThl, 00001IaTH MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B IPyNmoBbIX (opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YaCTh pa00OThI M KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3ysbTaT Mo KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO peleHUus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemIeHui ¢ y4éTOM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCcKOH 3aaui, CAMOMOTHBALIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pPE3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHI1ly 0OyueHust B 7 kj1acce 0Oy4aromuiics MOTYYUT CIAETYIONINE MPEIMETHBIC
pPE3yIbTaTHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKUE (UTYpBI, OMNpEaeisTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300paXaTh TIeOMETpUUYECKHe (UTYpBI, BBINOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIEC U YIJIOBBIC BEJIMYUHEI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath NPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIIMYHMH IMPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl ITHX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKN K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BATH
MIPU3HAKHU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1ay.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBL, IPOBEAEHHOMN K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELIEHUH I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTs napauieJbHOCTh MPSMBIX C ITOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

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

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



DopMynMpPOBaTh ONMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JuameTrpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHSATHEM KacaTeIbHONW K OKPYKHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECCKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOEHUS C MOMOIIBIO LUPKYJISI U
JIMHEWKHU.

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

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS MX CBOMCTBAMM IPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapasuieiorpaMma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NPUMEHSTH IPU PEIIEHUH T€OMETPUUECKUX 3a/1a4.

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

BnaneTs noHsTHEM CpeiHEN TMHUU TPEYTOIbHUKA U TPAeuu, IPUMEHSATh UX
CBOWCTBA MPU PELIEHUH TeOMETpUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O NPONOPLHMOHAIBHBIX OTpEe3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

Pacnio3HaBaTh UEHTPAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIONB30BATH HUX
CBOICTBA IIPU pELICHUH 3a]1a4.

Brnanets moHsTHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTrOJIbLHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00Msl TPEYroJbHUKOB MPHU PEIICHUH T€OMETpUYEeCKUX 3aaad. Jloka3piBaTh U
IPUMEHATH OTHOIIEHHS IPOMOPLIMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUYECKUX 3aauax.

BeiBonuTh W ucnonp30BaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYroJibHHUKA, NapajjiesiorpaMma, pomMOa u Tpaneuuu. Beraucnsate (pa3anyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TA€ HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHHE IUIOMIAeH



NoJOOHBIX (PUTYp U MPUMEHATh MPU pEeHIeHUH 3aaady. [I[pUMeHATh MOJy4YeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUs TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTH MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOAOOUS U TPUTOHOMETPUM (MOJB3YACh, IA€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyueHus B 9 kj1acce o0y4aromuiics MOIyYUT CAETYIONINE MPEIMETHBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJibHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITUHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKACCTBOM JUIA HAXOXKICHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOJTydeHHBIE 3HAHHUS IIPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IpuMEHSATh TPUTOHOMETPHIO B 33Jja4aX HA HAXO0KJICHUE IJIOIIAI1, BEIBOAUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajuienorpamma, poM0a, Tpamneluu, BBIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
bopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

HmeTts npencraBiaeHue 0 TOMOTETUN, TPUMEHATh B IPAKTUYECKUX CUTYALUAX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJlaX, YIJAX MEXAY XOpIaMH
(CeKyIMMHM) U yTiie MeXAy KacaTelIbHOM U XOPAOW MPH PELIEHUN T€OMETPUUYECKUX
3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O NPOU3BEICHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YypaBHEHHUEM
npsMOl Ha TMJIOCKOCTH. Biamerp NOHATUSMU YriaoOBOro Kod3pduiuueHta u
CBOOOJHOTO 4YJi€HAa, MOHUMATh MX T€OMETPUYECKUUA CMBICI M CBS3b YIJIOBOTO
K03 uUIMEHTa ¢ BO3pACTaHUEM U yObIBAHHEM JTMHEHMHON PYHKIIMH. YMETh peliaTh



METOJOM  KOOpJIMHAT  3aJadyd, CBS3aHHbIE C  [ApaUIEJbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
NIEPECEUCHHUS.

BeIBOIUTE M BIAaNETh YPaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTe MeTox
KOOpJMHAT ISl HaxOXKJCHUs IMEPECEUEHUN OKPYKHOCTEH M NpsAMBIX. Biagers
dbopMynaMu paccTOSSHUS OT TOYKHM 1O MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaan. [lomp3oBaTbes
METOI0M KOOpAMHAT Ha INIOCKOCTH, IPUMEHSATD €T0 IIPU PELIEHUU FEOMETPUYECKHUX
U IpaKkTUYeCKHX 3azad. IIpumeHsaTs MeTox KOOpAMHAT B IIPaKTHUKO-
OpPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a7a4ax.

Brnanete moHsATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHWCJO, BJIAJETh NpaBWIaMH TPEYTrOJbHUKA M IMapajuiesorpaMmma.
BiageTs npakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. Bilagers CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

Nmetp npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEUUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUM. IIpumeHsATs 1oJlydeHHBIE 3HAHUS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Brnanete NOHATHEM CKaJISPHOrO MPOU3BEICHUS BEKTOPOB, MOHUMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOIO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHATH CKalsIpHOE NPOU3BEACHUE BEKTOPOB  JUIS
HaxXOXKIEHUs JUIMH M YIJIOB. Pemateh reoMeTpuyeckne 3agadyd C I[OMOUIBIO
CKaJIsIpHOrO mpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agavax.

Branete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPYKHOCTU M PaJMaHHON MEPBI YIUIA, BBIYUCIATH IUIOMAAL Kpyra U
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TMpHU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETPUU GUTYp, LEHTPHl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHATh NBMXKEHHUS TIOCKOCTH
IIPU pEUICHUU T€OMETPUYECKUX 3aau.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PeabHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

I[TPOTPAMME

7 KIIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ieioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (mucpp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Hauana reomerpuu. [Ipocreimmue
1 reoMeTpuUYecKre GUryphl U UX CBOHCTBA 28 1 bubmmorexa LOK
p P ' https://m.edso00.ru/78c146c4
H3mepenne reoMeTpruIecKuX BETMYUH
bu6mmoreka [IOK
2 Tpeyrobrmiu 19 ! https://m.edsoo.ru/78c146c4
3 [TapamnensHocTh. CyMMa yriioB 15 1 bubnuotexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 ITpssMOyTOTBHBIE TPEYTOIHLHUKH 7 bubmmorexa [TOK
PAMOYT Theyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
r 1
> COMCTpIHECKHE HepaBerctha > https://m.edsoo.ru/78c146c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. ITocTpoeHns ¢ MOMOIIBIO ITUPKYIIS 18 1 bubmmorexa [TOK
. P P https://m.edso0.ru/78c146c4
U JTNHEHKHU
7 [ToBTOpenwme, 0600IIEHNE, 10 1 bubmuorexa [JOK
CHCTEeMaTH3aIus 3HaHUH https://m.edsoo.ru/78c146c4
OBLIEE KOJIMYECTBO HACOB I10 102 5 0




8 KUIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne i/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
N bubnuorexa [JOK
! HeTspexyrob i 22 1 https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 Tonobue 16 1 https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 Hromars 16 1 https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VY1l 1 4eTBIPEXYTOJIBHUKY, CBSI3aHHBIE C 20 1 bubnnoreka [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS bu6mmoreka [JOK
6 - 10 1
3HaAHUHI https://m.edsoo.ru/a5ch98eb
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/m Konrpoabnsie IIpakruuyeckue
NMPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Petertite Tpeyrombiiion 22 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 [onotue TpeyromsHuKos 12 . https://m.edsoo.ru/dddde230
bubnuoreka [IOK
3 Merox xoopauHat 10 . https://m.edsoo.ru/dddde230
bubnmorexa LIOK
4 Bexroper 20 . https://m.edsoo.ru/dddde230
bubnunorexa LIOK
> JUTHHA OKPYKHOCTH H IIOMIAAE KpYTa 16 L https://m.edsoo.ru/dddde230
bubmmoreka IIOK
6 JIBHOKCHHSL ILIOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, o6odIIEHNE, 12 1 bu6nmorexa LIOK
CHCTEMAaTH3alus 3HAHUH https://m.edsoo.ru/dddde230
BILIEE KOJIMYECTBO YACOB IT
OBII] 0) CTBO HACOBIIO 102 6 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacon
Ne Hara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

1 Hcropusi BOBHUKHOBEHUS U 1 bubmmoreka [JOK
pa3BUTHS TECOMETPUU https://m.edsoo.ru/925af86b
HavanbHble moHATHSA

2 reomerpu. Touka, mpsmas 1 bromiorexa LIOK

pHH. > 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIy4
HavanbHble moHATHSA
3 reoMeTpun. Touka, mpsiMast 1 bubmmorexa LIOK
pyH. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
[Tonstue 06 akcuoOMEe,

4 TeopeMme, JI0Ka3aTeIbCTRE, 1 bu6nmorexa LIOK
ONpEAEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3auMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmuoreka [IOK
N3Mepenne miMHBI OTpE3Ka, https://m.edso00.ru/92b776f1
paccTosTHUE MEXTY TOUKaMHU
B3aumMHoe pacnonoxenue

5 TOYEK Ha MPSIMOH. 1 bubmuoreka [IOK
N3mepenue nimHbI OTpesKa, https://m.eds00.ru/9c500788
paccTosiHue MEeXy TOUKaMHU

7 B3auMHoOe pacnonoxeHnue 1 bubnuorexa [IOK

TOYEK Ha IIPSIMOM.

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




W3mepenue 1IMHBI OTpE3Ka,
pacCTosTHUE MEXITY TOUKaMU

[TonymniockocTs U yroi.

bubnunoreka LIOK

8 Buner yrios. Msmepenue https://m.edso00.ru/36862bf3
BEJIMYUH yTJIOB
[TonynnockocTs U yroJ. BuGmorexa LIOK

9 Buner yrios. Msmepenne https://m.edsoo.ru/21ce4ff2
BEJIMYHH YTJIOB
[TonynnockocTs U yroJ. BuGmorexa LIOK

10 Buner yrios. Msmepenne https://m.edsoo.ru/ce214e34
BCJIMYHNH YTJIOB
BepTtukanbHbie U CMEKHBIE BuGmorexa LOK

1 yriet. Hapannesbueie u https://m.edsoo.ru/7399faea
NEPIEHANKYIISIPHBIE TIPSIMbBIE
BeprtukanbHble U CMEKHBIE BuGmorexa LIOK

12 yrbl. Hapaniensaere https://m.edsoo.ru/5c2c0dff
MEepHEHUKYISIPHbIE TPSIMbIE
BepT HNKAJIBHBIC U CMCXKHBIC BI/I 6J'II/IOTeKa H OK

13 yrbl. Hapaniensaere https://m.edsoo.ru/4a4bf678
MepHeHUKYISIPHbIE TPSIMbIE
BepT HNKAJIBHBIC U CMCXKHBIC BI/I 6J'H/IOTeKa H OK

14 yrnet. HapasuienbHeic u https://m.edsoo.ru/84ee61de
NEPIEHANKYIISIPHBIE TIPSIMBIE
BepT HNKAJIBHBIC U CMCXKHBIC BI/I 6J'II/IOTeKa ]_[ OK

15 yriet. HapannesbHeie u https://m.edsoo.ru/d04bb9c5
MepIEHIUKYISIPHBIC TIPSIMBbIC

bubnunoreka LIOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c




bu6nmmoreka [IOK

17 b
vieceitprca yia https://m.eds00.ru/557998af
bubnunoreka LIOK
18 b
neceitpuca yra https://m.eds00.ru/5ea89182
19 JlomaHnast. Bujel JJoMaHbIX. bubmuorexa [IOK
JnvHa nomaHoi https://m.edsoo.ru/c84d7212
20 Jlomanas. Buapl TIOMaHBIX. bubnuoreka [{OK
JnuHa nomaHoM https://m.edsoo.ru/91fe52bc
MHOroyrojabHUKH.
[lepumeTp MHOrOyroJIbHUKA.
21 HoiﬂTI/IeIZ) BBII }J]'IFLIX u bubmorexa LIOK
Y& https://m.edsoo.ru/0Oaab8dfc
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[lepumMeTp MHOTOYTOJIbHUKA.
22 HoiﬂTHeIZ) BBIIT }ZIFLIX u brbmmorexa [TOK
Y& https://m.edso0.ru/27b15065
HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX
MHOroyroapHuKH.
[lepuMeTp MHOTOYTOJIbHUKA.
23 HOEI&ITI/ICI()) BBIIT yJITLIx u Bubmmorexa [IOK
Y https://m.edso0.ru/5cc7a352
HEBBITYKJIBIX
MHOT'OYTOJTbHUKAX
MHOroyroiabHuKH.
[lepuMeTp MHOTOYTOJIBHUKA.
P P _ bubmuoreka [IOK
24 IloHsTHE O BBITYKIBIX U

HCBBITYKIIBIX
MHOTI'OYT'OJIBHUKAX

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




MHOTroyroiabHUKH.

[IepuMeTp MHOTOYrOJIBHUKA.

25 [ToHsATHE O BBITYKIIBIX U bubmmorexa LIOK
K https://m.edsoo.ru/3e269ed8
HEBBITYKIIBIX
MHOT'OYTI'OJIbHUKAX

26 HNucTpymenTsI aiist bubnmnoreka HOK
U3MEPEHUH U IOCTPOCHUM https://m.edsoo.ru/333ech98

97 WNHcTpymMeHTsI 11 Bbu6mmoteka [JOK
HU3MEPEHUI U TOCTPOCHUI https://m.edso0.ru/26b0a806
KonTponbHas padora no
teme "Havana reometpun.

08 [Ipocreiimue Bbu6mmoteka [JOK
reoMeTpuyeckre GUrypsl u https://m.edsoo.ru/aalb7981
ux cBoicTBa. M3mepenue
reomeTpuueckux ¢uryp"”

29 Menuana, 6uccekTpuca u bubmuoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/9ae97099
Menuana, 6uccekTpuca u bubnmorexa LIOK

30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyrosibHUKOB bubmmorexa [OK

eyt https://m.edso0o.ru/8e04a02f

39 IlepBslii 1 BTOpPOI IPU3HAKH bubnuorexa [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/0f5d60af

33 [IepBblit 1 BTOpOM IPU3HAKU bu6muoreka [JOK
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56c5a9b

34 [IepBbIit 1 BTOpON IPU3HAKU bubnmoreka [JOK

paBeHCTBA TPEYTOJbHUKOB

https://m.edso0.ru/34f8650e




[TepBrIii 1 BTOPOI TPU3HAKU bubnmnoreka HOK
35
pPaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/ffe06285
[1epBblit 1 BTOpOM IPU3HAKU bubnmoreka [JOK
36
paBEHCTBA TPEYrOJIbHUKOB https://m.edso00.ru/79753cdf
PaBHOOe1peHHbIC
37 Tpe omf[}II)HKH U UX bubmorexa HOK
P XT https://m.edsoo.ru/c59fdae9
CBOMCTBa
PaBHoOepeHHbIC
38 TPEYTOJIBHUKH U UX bubmorexa HOK
p }:r https://m.edsoo.ru/7e10fb44
CBOMCTBa
PaBHoGenpeHHbIC
39 TPEYTOJIbHUKU U UX bubmorexa HOK
p er https://m.edsoo.ru/1c2cc982
CBOMCTBa
40 [Tpu3Hak paBHOOEIPEHHOTO bubmmnoreka HOK
TpEeyroJIbHUKA https://m.edso0.ru/480b3c40
41 [Ipu3Hak paBHOOEAPEHHOTO bubmuoteka [IOK
TpeyroJibHuKa https://m.edsoo.ru/bf564ab7
42 Tperuit npru3Hak paBeHCTBa bubmuoteka [IOK
TPEYrOJIbHUKOB https://m.eds00.ru/b4229637
43 Tperuii npu3HaK paBeHCTBA bu6muoreka [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/7a899c49
44 Tperuit npu3Hak paBeHCTBa bu6muorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cumMmetpuei. [Tpumepst bubmmoreka [JOK

CUMMETPHUU B OKPYKAIOIIEM
Mupe

https://m.edsoo.ru/83d5ffea




®durypsl ¢ 0CeBOU
cumMmerpuen. [Ipumepst

bu6nmoreka [IOK

46 CUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
MUpe
47 KontposbHas pabota mo bubnmnoreka HOK
teme "TpeyronbHuku" https://m.edsoo.ru/6f0a9a78
Bbu6moteka [JOK
48 HapanenbHOCTE MPAMELX https://m.edso:)_.[ru/a081482d
49 CBoiicTBa ¥ NpU3HAKU bubmmorexa [JOK
MapajyIeabHbIX TPSIMbIX https://m.edso0.ru/2cd69381
50 CBoiicTBa U IPU3HAKH bubmmoreka [JOK
MapaJIENbHBIX TPSIMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa ¥ IpU3HAKU bubnnorexa [JOK
MapaJuIEeIbHbIX MPSAMBIX https://m.edsoo.ru/e0fde699
59 CBolicTBa ¥ IPU3HAKU bubnmnoreka HOK
MapajuIeIbHbIX MPSAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa ¥ MPU3HAKH bubnnorexa [JOK
MapaJIEIbHbBIX TPSIMBIX https://m.edso0.ru/070fd7db
54 CBoiicTBa ¥ NpU3HAKU bubnnorexa [JOK
MapaIJIEINbHBIX IIPSAMBIX https://m.edso00.ru/5¢90c339
55 CymMma yriioB TpeyrojibHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dca5cd
56 CymMa yTIIOB TpEyroJIbHUKA bubmmorexa [JOK
https://m.edsoo.ru/7af6d9e6
57 Baemnue yriel bubmuorexa [JOK
TpeyrojbHUKa https://m.edsoo.ru/bc409f4f
58 Baemnue yrisl bu6bnuorexa [IOK

TpEyroJIbHUKA

https://m.edsoo.ru/371cbell




CymMma BHYTpPEHHHX YIJIOB
MHOT'OYTOJIbHUKA U CyMMa

bu6nmoreka [IOK

59
BHEIIIHUX YIJIOB BBIITYKJIOIO https://m.edsoo.ru/a3dd667f
MHOT'OYI'OJIbHUKA
CyMMa BHYTPEHHUX YIJIOB

60 MHOTOYTOJIbHUKA U CyMMa bubnmnoreka HOK
BHEIIIHHUX YIJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOT'OYI'OJIbHUKA
CyMMa BHYTPEHHUX YIJIOB

61 MHOTI'OYTOJIbHUKA U CyMMa bubnuorexa [IOK
BHEILIHUX YTJIOB BBIMYKJIOTO https://m.edsoo.ru/b75ede0e
MHOT'OYI'OJIbHUKA
KonrtpomnbHas pabora no

62 teMme "[lapannensHOCTs. bubmmnoreka HOK
Cymma yriioB https://m.eds00.ru/40947485
MHOIOYroJbHUKa"
[Ipu3Haku paBeHCcTBa

63 IIPSIMOYTOJIBHBIX bubmorexa LOK

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

TPEYrOJIbHUKOB
[Ipu3Haky paBeHCTBa

64 MIPSIMOYTOJTBHBIX bubmorexa [IOK

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

TPEYrOJIbHUKOB

65 [lepnenukynsp u bubmuoreka [IOK
HAaKJIOHHAas https://m.eds00.ru/957310000000000
CBolicTBO MeuaHbI

66 IIPSIMOYTOJIBHOTO bu6muorexa [IOK

TPEyroJIbHUKA, IPOBEAEHHOU
K TUIIOTEHY3€

https://m.edsoo0.ru/b34a450e




CBOIiCTBO MeIHaHbI

IIPSIMOYT'OJIBHOTO bubnunoreka [JOK
67 .
TpEyroJibHUKa, IPOBEAEHHOM https://m.edso0.ru/83fabf79
K TUIIOTEHY3¢e
[IpsimoyronbHbIN
68 TPEYTroJIbHUK ¢ yriioMm B 30 bubmmorexa HOK
peyr yr https://m.edsoo.ru/52b57d0f
rpaycoB
IIpssMOyTOIBHBII
69 T pe OJZEHI/IK ¢ yriioMm B 30 Bubmorexa HOK
peyr yr https://m.edsoo.ru/aec6d443
rpagycoB
CoOTHOIICHUS MEXTY
70 CTOPOHAMH U yIIIaMU Bubmiorexa HOK
P - https://m.eds00.ru/95db41f7
TpEeYroJbHUKa
CoOTHOIIICHUS MEXTY
71 CTOPOHAMU U yriaMH bubmorexa LHOK
p yr https://m.edsoo.ru/5ea388d0
TpEyroJbHUKA
HepaBeHcTBO TpeyronnLHUKA.
72 HepaBeHCTBo op J'}I,;He bubmorexa [JOK
P . a https://m.edsoo.ru/50fa9985
JIOMaHOH
HepaBenctBo Mexay
73 NIEPIEHIUKYIIIPOM U bu6muorexa [IOK
HakJIOHHOH. PaccTosHue oT https://m.edsoo.ru/7284chde
TOYKHU 10 NMPSIMOKN
KonTponpHas pabota mo
TeMmaM "TIpgaMoyTronbHbBIE
74 he onmfmcn"yr bubnunorexa LIOK
"p r ’ https://m.edsoo.ru/85f00be3
I'eomerpuueckue

HepaBeHCTBA"




75 OKpY>KHOCTb, XOPJbI U bubnmnoreka HOK
JUaMETpPBl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d

76 OKpY>XHOCTb, XOP/IbI U bubnmoreka [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.edso0.ru/02406d49
B3anmHoe pacnonoxenue

77 OKPY>KHOCTH M TPSIMOM. bubmmoreka [JOK
KacarenbHas u cexkyias https://m.eds00.ru/00d222d9
OKPYKHOCTH
B3anmHoe pacnonoxenue

78 OKPY>KHOCTH U MPSAMOM. bubnnorexa [JOK
KacarenbHas u cexkymas https://m.edso00.ru/4f8753bb
OKPY>KHOCTH
B3anmHoe pacnonoxkenue

79 OKPY>KHOCTH M TIPSIMOM. bubnmnorexa [JOK
KacarenbHas u cexkymas https://m.edso0.ru/a52f2800
OKPYKHOCTH

80 OKpy>XHOCTb, BIMICaHHAs B bubnmnorexa [JOK
yroma https://m.eds00.ru/3767ac35

81 OKpy>XHOCTb, BIMICaHHAas B bubmuoreka [IOK
yroma https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUYECKOM

82 MecTe Touek. [Ipumepnl bu6muoreka [JOK
F€OMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha MJIOCKOCTH
[ToHsiTHE O TEOMETPUUECKOM

83 Mecte Touek. [Ipumepsbl bubnmoreka [JOK

IrCOMETPHUICCKUX MECT TOYCK
Ha IIJIOCKOCTHU

https://m.edsoo.ru/621adf85




84 OnucaHHasi OKPY>KHOCTb bubnmnoreka HOK
TpEyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OrnncaHHast OKPY>KHOCTb bubnmoreka [JOK
TpeyroJibHUKa, €€ [EHTP https://m.eds00.ru/c96254e9
Meroa reomeTpuIeCcKuX
86 MECT TOYEK MPHU PEIICHUU buGnuorexa [IOK
pHp https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuYeCcKuX
87 MECT TOYCK TPU PEIICHUU bubnnorexa [JOK
PP https://m.edsoo.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
MeTto reoMeTpruYecKux
bubnuoreka [IOK
88 MECT TOYCK MPH PEIICHUN
https://m.edso0.ru/05853a22
T€OMETPUUYECKHX 3a/1a4
Meroa reomeTpuueCcKIX
89 MECT TOYEK MPU PELICHUN bubnmorexa IOK
pHp https://m.eds00.ru/6903dff0
F€OMETPUYECKHX 3a/1a4
O60cHOBaHMS POCTEUIINX
MMOCTPOEHU, ATaIlbl 3aa4H
90 Ha MOCTPOEHUs, PEIICHHE bubnmorexa IOK
p P https://m.edsoo.ru/e511d730
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
O60cHOBaHMS TPOCTEUIITNX
MOCTPOEHUM, ATaIlbl 33491
91 Ha MOCTPOEHUS, PEIICHHE bubmmorexa TIOK
P P https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha IOCTPOEHUE
LUPKYJIEM U JINHEUKON
92 Kontponbnas padota mo bu6muoreka [IOK

Teme "OKpyKHOCTb.

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




93

94

95

96

97

['eomerpuueckue Mecra
Toyek. IlocTpoenns ¢
MTOMOIIIBIO ITUPKYJIS U
JIMHEHKH"

[ToBTOpEeHME M 00OOIIECHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
MEXTY pa3InIHBIMU TEMAMH
Kypca

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o0o0IIEHHE.
Pemenue 3amay,
WJUTFOCTPUPYIOIINX CBS3H
MEXTy Pa3InIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3anay,
WJUTFOCTPUPYIOIINX CBS3H
MEXy Pa3InIYHBIMH TEMaMH

Kypca

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

bubmuoreka [IOK
https://m.edso0.ru/38a31139

bu6nmorexa LIOK
https://m.edsoo.ru/7382hcc4

bubnunorexa LIOK
https://m.edsoo.ru/a4f457ea

bubnunoreka LIOK
https://m.edsoo0.ru/07e567el




[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amay,

98 WJLTIOCTPHU HX CBSI3U 1 bubnnorexa LHOK
pHpyro https://m.edsoo.ru/8a4b94e4
MEXTY pa3InIHBIMU TEMAMH
Kypca
[ToBTOpEeHME M 00OOIIECHNE.
Pemenue 3amay,
99 WJLTIOCTPHU UX CBSI3U 1 bubnnorexa [JOK
TPHIpYIOI https://m.edso0.ru/397d166b
MEXTy pa3InIHBIMU TCMAMH
Kypca
[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amau,
100 WILTIOCTPHU UX CBSI3U 1 bubnnorexa [JOK
TPHIpYIOI https://m.eds00.ru/c60d778a
MEXTy pa3InIHBIMU TEMaMH
Kypca
101 HTorosast KOHTPOJIbHAS 1 bubmuoteka [IOK
paborta https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIEeHHE.
Pemenune 3amay,
102 HIUTIOCTPH X CBS3U 1 bubnuorexa [JOK
prpyom https://m.edso0.ru/971f7836
MEXIY pa3InIHBIMU TEMAMH
Kypca
OBHIEE KOJIMYECTBO HACOB 102

I10 ITPOT'PAMME




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHBIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Npu3HaKu U 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero npu3Haku U 1 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnoreka [JOK
CBOMCTBA https://m.eds00.ru/dc674776
5 [Tapamienorpamm, ero Npu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/4823807b
[TpsMoyronbHUK, poMO, KBaaparT, bubnnorexka [JOK
6 N 1
UX MPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8abc88a8
7 [IpsimoyronbpHUK, poMO, KBajpar, 1 bubnuoreka [IOK
WX TIPU3HAKH U CBOMCTBA https://m.edso00.ru/d6a662c9
8 [IpsimoyroabsHUK, poMO, KBajparT, 1 bubnuorexa [IOK
WX MPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952
9 [IpsimoyronabsHUK, poMO, KBajparT, 1 bubnnoreka [JOK
UX IIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/a6373aa2
bu6mmorexa [IOK
10 1
Cpeisist JHHHA TPEYTONbHIKa https://m.edsoo.ru/6elbcbbb
bu6mmoreka [IOK
11 1
Cpessist JHHHA TPEYTONbHHKa https://m.edso00.ru/6b23a4c3




Tpanemus. PaBHoOeapeHHast

bu6mmoreka [IOK

12 Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanemnusi, €€ CBOMCTBA U MPU3HAKHU https://m.edso0.ru/17f960ca
14 [IpssMmoyrosbHas Tpamenus bubmmorexa [JOK
https://m.eds00.ru/3375c8f3
15 Cpenusis nuHus Tpanenuu bubmorexa LHOK
https://m.eds00.ru/7963a7f5
bubnnoreka [JOK
16 Teopema Gareca https://m.edsogru/342ea505
bubnnoreka [JOK
17 Teopema Gareca https://m.edsogru/a2402d2b
18 Teopema 0 IpoNOPLIHUOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNoOpIUOHATIBHBIX bubnnorexka [JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnnoreka [JOK
20 Hertp mace Tpeyrombitika https://m.edsogrulgcbcf%c
21 [lenTpanbHO-CUMMETPUYHBIE bubnnorexka [JOK
buryps https://m.edso00.ru/8578076a
29 KonTtponbHas pabora o Teme bubnuorexa [IOK
"YeTbIpEXYroJbHUKN " https://m.edsoo.ru/bed0fof3
93 [TooOue TpeyrobHUKOB, bubnnorexka [JOK
KOd(PUIUEHT MTOA00HS https://m.edso0.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubnnoreka [JOK
ko3 puImeHT nopooms https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mog00us TPEYrOJLHUKOB bubmmorexa [JOK

https://m.edsoo.ru/bbf2c3a6




bu6mmoreka [IOK

26 TTpusnaiu nozodms TpeyrombHHIKoB https://m.edsoo.ru/8db11ff7
27 [Ipu3Haku mogo0us TPEYrOJLHUKOB ngg;;?:;igﬁge d11d5b
28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB ngi;j;f;igﬁﬁsz 42193
29 [Tpu3naku mo100us TPEYroIbHUKOB EEESSE;T:;;SBII; dc95f1
30 [Tpu3naku mo1o0us TPEYroIbHUKOB EII;IL?SH;I;T:;?)(L)I?U/I; d1d9d16
31 [Tpumenenue moxodus mpu bubnuorexa [JOK
pelIeHUH MPaKTUYECKUX 3aj]1a4 https://m.edso00.ru/d97bf297
32 [Ipumenenue nogo6us npu bubnnoreka [JOK
PELICHUHU TPAaKTHYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
33 [TpumeHnenue nogo6us npu bubnuoreka [IOK
peLIeHNN IPaKTUYECKUX 3a]1a4 https://m.eds00.ru/e0d80738
34 [Tpumenenue nogo6ust mpu bubnnoreka [JOK
pELIEHUH NPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cace17d8
35 [Ipumenenue nogobus npu bubnnorexka [JOK
pEeLIEeHNN IPaKTUYECKHUX 3a]1a4 https://m.edso0o.ru/8717ee6a
36 [Ipumenenue nogoOus npu bubnuorexa [IOK
pEIIEHNH TTPAKTUYECKUX 3a/1a4 https://m.eds00.ru/d9159d9d
Beenenue nonsrus
37 npeoOpa3oBaHus MOA0OUS U Bubmiorexa LIOK
HO0GHbIX HIYD https://m.edsoo.ru/aaf7e944
38 KoHnTtponbHas paborta 1mo Teme bubnnoreka [HOK

"TTogooue"

https://m.edsoo.ru/89c3236d




39 [Tonstre mnomanu. CBoicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.edsoo.ru/7af5b92e
[Tonstue momanu. CBoicTBa bubmuorexa [JOK

40 .
ioniaiel reoMmeTpuyeckux Guryp https://m.edso0.ru/37a176c0

41 ITonsitue mmomaau. CBoiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPHUYECKUX (DUTYP https://m.eds00.ru/6004265a
[Tpocreiimue hopmynbl ams

42 IJIOIIAJN TPEYroJIbHUKA, bu6mmoreka [IOK
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/596ald0e
Tpanenuu
[Tpocreiimue hopmynbl ams

43 TUIOMIA/IA TPEYTOJIbHUKA, bubnnoreka [JOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/f636delf
Tpanenuu
[Tpocreitmme hopmynbl amns

m IJIOIIAIU TPEYrOJbHHUKA, bu6mmoreka [JOK
napajenorpaMma, pomoa u https://m.eds00.ru/9732274d
Tpanenuu
[Tpocreitmume hopmynbl amns

45 IIJIOLIAU TPEYrOJIbHHUKA, bubnnoreka [JOK
napaujenorpaMma, pomoa u https://m.eds00.ru/e6458963
Tpanenuu
[Tpocreiimume hopmynbl s

46 IIJIOLIAU TPEYTOJIbHHUKA, bubnnoreka [JOK
napaujenorpaMma, pomoa u https://m.eds00.ru/0b18fc61
Tpanenuu

47 [Tpocreitmme Gopmybl s bubnnoreka [HOK

TIJIOIIAIU TPEYTOJIbHUKA,

https://m.edsoo.ru/eb691e04




napasuiesiorpaMma, pomoa u
Tpanenuu

[Tpocreiimme Gopmybl s
IUIONIA/IA TPEYTOJIbHUKA,

bubmuorexa [JOK

48 napajuiejgorpamma, pomoa u https://m.edso0.ru/8b93cfbha
Tpaneuuu
[pocreiimme hopmys ams
49 IJIOIIAAU TPEYrOJIbHUKA, bu6mmoreka [IOK
napajiejaorpaMmma, pomoa u https://m.edso0.ru/c35f544d
Tpamneuuu
[pocreiimme hopmys ams
IJIOIIAU TPEYrOJIbHHUKA, bubnnorexa [HJOK
50
napajiejaorpaMmma, pomoa u https://m.edsoo.ru/a3f9beld
Tpaneuuu
bu6mmorexa [IOK
>1 Mnowa noz00HeIX puryp https://m.edso00.ru/d8638f34
bubnnorexka [JOK
52 Mrowazu noA0GHEX GHryp https://m.edsogru/2383022e
bu6nmoreka [JOK
>3 Mrowazu noA0GHEX GHryp https://m.edsoo.ru/5ee2a7d4
54 KonTtponbHas pabora o Teme bubnnoreka [JOK
"TImomans" https://m.edso0.ru/05f10573
bu6mmorexa [IOK
% Teopewma IMugaropa https://m.edso0.ru/7f631f27
56 [Tpumenenue Teopemsl [Tugaropa bubnnoreka [JOK
IIPU PELIECHNUHU TPAKTUYECKUX 3a1a4 https://m.eds00.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK

IIPU PEIICHUN IPAKTUYECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b




58 [Tpumenenue Teopemsl [Tudaropa bubnunoreka [HOK
IIPU PELLIECHNH ITPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopems [Tudaropa bubnunoreka [HOK
IIPY PEUIEHUHU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [TIponopiimoHaNbHBIE OTPE3KH B bubnnoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopiimoHanbHbIE OTPE3KH B bubnuorexa [JOK
HIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
MPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [TponopuiroHaNbHBIE OTPE3KHU B bubnuoreka [IOK
MPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 IIponoprmoHaibHbIE OTPE3KU B bubnnorexka [JOK
IIPSAIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso00.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B bubnuorexa [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHI'€HC OCTPOTO yria bubmmorexa [JOK
pOTo yT https://m.eds00.ru/132b4ef6
HPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTAHTE€HC OCTPOro yria bubmorexa HOK
pOTo yT https://m.edso0.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bu6mmorexa [IOK
69 KOTaHT'€HC OCTPOTO yria

IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9




70 Tpuronomerpudeckue GyHKIIUNA bubnunoreka [HOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
71 Tpuronomerpuyeckue GyHKIUH bubmmoreka [JOK
yrioB B 30°, 45° u 60° https://m.edso00.ru/6b294349
KonTtponbHast pabora o Teme
72 "Teopema [Iudaropa u Havana bubmmorexa [JOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHH
73 BrimcanHbIe ¥ IEHTPATBLHBIC YTITBI bubmorexa LHOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 BrucanHabie 1 IEHTPabHBIC YTJIIbI bubmorera [JOK
HEHTp yr https://m.eds00.ru/d0233fa0
75 BrucanHbie ¥ ICHTPAJIBHBIC YTIIBI bubmorexa LHOK
HEHTp 4 https://m.edsoo.ru/ccaee9b0
76 Brnircannbie u IeHTpaabHbIE YTIIbI bubmorexa HOK
HEHTp 4 https://m.edsoo.ru/1d3424f4
77 Yrois Mexay KacaTeJIbHOU U bubnnorexka [JOK
XOpaou https://m.edsoo.ru/775efa2f
78 Yron mexay kacateJibHON 1 bubnuorexa [JOK
XOpIoi https://m.eds00.ru/09166b3d
79 VYTIIbI MEXKY XOPJIaMHU U CEKYITUMHU bubmmorexa [JOK
Ay XOpA i https://m.edso0.ru/022e729c
80 Vriasl MeXAY XOpJaMU U CEKYIITUMU bubmorera [JOK
A XOPA i https://m.edso00.ru/84a32a80
81 Brircannbie 1 onmmcaHHBIC bubmuorexa [JOK
YETBIPEXYTOJIBHUKH https://m.edso0.ru/734d8ad9
82 BrnircanHnblie 1 onucaHHbIC bubmuorexa [JOK

YETBIPEXYTOJIbHUKU

https://m.edsoo.ru/aabclad6




83 CBolicTBa M MPU3HAKHU BIIMCAHHOTO bubnunoreka [HOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubmmoreka [JOK
YETBIPEXYTOIbHUKA https://m.eds00.ru/60435d9b
CBolicTBa U PU3HAKU BIMCAHHOTO bubnuoreka [IOK
85 "
YETBIPEXYTOJIbHUKA https://m.edso0.ru/cf9e646f
86 CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnnoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edso0.ru/0b0501a3
87 B3anmMHoe pacnonoxxeHue 1Byx bubnnorexa [HOK
OKPYKHOCTEH https://m.edso00.ru/420d844e
BzaumHoe pacnionoxeHue aJByx bubnnoreka [JOK
88 .
OKPYKHOCTEH https://m.edsoo.ru/42da86f2
bu6mmoreka [JOK
K .
89 ACAHHE OKPYKHOCTEH https://m.edsoo.ru/4cbf4ff9
. bubnuoteka [JOK
K
%0 ACAHNME OKpYMHOCTEH https://m.edso0.ru/52dcbe7d
o1 OO0mue kacaTeabHbIE K IBYM bubnmnoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
KonTponbHas pabota mo Teme
92 "VTIIbl U 4ETBIPEXYTOJIBHUKHI bubmmorexa LIOK
PEXYT Y https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY>KHOCTHIO
[ToBTOpeHue u 06001IIEeHNE.
93 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXAY Pa3sIMYHBIMU TEMaMHU https://m.edso0.ru/74d89ab9
Kypca
94 [ToBTOpeHmEe 1 0600IIEHNE. bubnnoreka [HOK

Pemenue 3aga4, WILTFOCTPUPYIOIIUX

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




CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHue 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX

bubmuorexa [JOK

% CBSI3U MEXIY Pa3IMYHBIMU TEMAMH https://m.eds00.ru/51013847
Kypca
[ToBTOpenue u 06o0IICHNE.

96 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.eds00.ru/248181a0
Kypca
[ToBTOpenue u 06o0IICHNE.

97 Pemienue 3aay, WIUTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXIY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpeHue u 060061IeHNE.

98 Pemenue 3a1ay, WIUTIOCTPUPYIOIIHX bubnuoteka [JOK
CBSI3M MEXKAY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/6a69702b
Kypca
[ToBTOpeHue u 060061IEHNE.

99 Pemenue 3aga4, HILTFOCTPUPYIOIINX bubnuotexa [JOK
CBSI3M MEXIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0f5b4b87
Kypca
[ToBTOpenme u 0600IIEHNE.

100 Pemenue 3a1ad, HIUTIOCTPUPYIOIITHX bubnmoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMaMHU https://m.edso00.ru/7942fc3c
Kypca

101 Hrorosast koHTpObHAs paboTa BuGmorexa LIOK

https://m.edsoo.ru/c2695c10




[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MKy PA3IMUYHBIMA TEMaMU
Kypca

OBLIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

102

bu6mmoreka [IOK
https://m.edsoo0.ru/b4981045




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 CuHyC, KOCUHYC, TAHT'€HC yTJIOB OT 1 bubnnorexa [JOK
0 no 180° https://m.edso00.ru/33005d2b
9 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnnoreka [JOK
TOXKIECTBO https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OPMYJIB HPHBCACHHA https://m.eds00.ru/98813486
bu6nmoreka [JOK
4 @ 1
OPMYJILT IPHBE/ACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pewenne tpeyronbHukoB. Teopema 1 bubnnorexka [JOK
KOCHHYCOB https://m.eds00.ru/d934a6e6
bu6mmoreka [IOK
! Teopewma crirycos . https://m.eds00.ru/820ebf06
bu6mmorexa [IOK
8 Teopewma crirycos . https://m.eds00.ru/000dd68f
Pemienne npaktuueckux 3agad ¢
9 HCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CUHYCOB
Pemenne nmpakTuueckux 3aznad ¢
10 UCIIOJIb30BaHUEM TEOPEMBI 1 bubmoreka LIOK
P https://m.edsoo.ru/ed170337
KOCHHYCOB U TEOPEMbI CUHYCOB




Pemrenne IMPAKTUYCCKUX 3a71a4 C

11 HUCIIOJIB30BAHUEM TEOPEMBI bubmorexa [JOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB U T€OPEMbI CUHYCOB
Pemenue mpakTuueckux 3amad ¢
12 HCIIOJIb30BAHUEM TEOPEMBI bubmorexa LOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuueckre ¢GoOpMyIIbI
13 JI'I)H [LIOLLIA, II/I)T e onb(zniay bubmorexa HOK
A A Tpeyr ? https://m.edsoo.ru/009bf17e
napajuiejorpamma
Tpuronomerpuueckre ¢GoOpMyIIbI
14 JII)ﬂ ILJTOILIA, II/I)T e ominlzcay bubmorexa HOK
A Hau Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpurosomerpuueckure ¢GopMyIIbI
15 JI'I)SI IUIOIIA, IET € ominrl)cay bubmorexa [JOK
a Az Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiesorpamma
Tpuronomerpuueckue ¢hopMYyIIbI
16 Jl'il IUIOMIA, I/l:I)T e onb(inlicay bubmorexa LOK
A Haz Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napajuiesorpamma
bu6mmoreka [JOK
17 @opmyna I'epora https://m.edsoo.ru/ad8e9d59
bubmuorexa [JOK
18 ®opmyna I'epona https://m.edsoo.ru/8fb80467
bubmuorexa [JOK
19 ®opmyna I'epona https://m.edso00.ru/03b9324¢c
dopmya MmIomaal BEITYKIOrO bubmuorexa [IOK
20 ..
YETBIPEXYTOJIbHUKA https://m.edso00.ru/e20462b0
21 dopMya IUIOIIAAH BBITYKIOTO bubnuoreka [IOK

YEeTBIPEXYTOJIbHUKA

https://m.edsoo0.ru/1b3f8284




99 KoHnTtposnbHas pabora 1mo Teme bubnunoreka [HOK
"Pemenue TpeyroiabHUKOB" https://m.eds00.ru/71316455
93 Xop/ipl ¥ TOI00HBIE TPEYTOJBHUKH bubmmoreka [JOK
B OKPY>KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 mpOU3BEAECHUN OTPEZKOB bubnunoreka [HOK
XOpJI https://m.eds00.ru/9a6b9583
o5 Teopema o0 MpoOU3BEACHUH OTPE3KOB bubnnoreka [JOK
xXopa https://m.edsoo.ru/3280910d
26 Teopemsl 0 POU3BEIEHUN bubnuorexa [JOK
OTPE3KOB CEKYLIUX https://m.edsoo.ru/7c74ebdb
97 TeopeMsl 0 IPOU3BEICHUN bubnuoreka [IOK
OTPE3KOB CEKYILNX https://m.edsoo.ru/ccdb3092
28 Teopema o KBajpaTe KacaTelbHOU Bubmiorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o0 KBajpaTe KacaTeIbHOM bubmoreka LIOK
https://m.eds00.ru/d6df6c82
30 Teopemsl UeBbl 1 MeHemast Eggjﬁ;ﬁ:;i?ﬁ}; 218dfa
bubnnorexka [JOK
31 Teopewst Hepst it Meternas https://m.edsogru/a463c1bc
32 Teopembl UeBbl 1 MeHnenas ngg;ﬁf;igﬁ}:lw 1429
bubnmnoreka [JOK
33 Homsrue o romoterHH https://m.edsogru/14e624fd
34 KonTtponbHas pabora o Teme bubnnoreka [JOK
"Tlomo6ue TpeyroJbHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSIMOI1 HA TIJIOCKOCTH. bubnnoreka [HOK

VYrnoBoit K03 UIHEHT U

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




CBOOOIHBIN YJICH, UX
F€OMETPUUYECKUN CMBICIT

VYpaBHeHrE NPSIMOiIl HA TIJIOCKOCTH.

VYoot koahduimeHT u

bubmuorexa [JOK

36
CBOOOIHEIN YJIeH, HX https://m.edsoo.ru/fa4dfb1b3
T€OMETPUUYECKHI CMBICTT
[TapamnensHOCTD U
37 EPIEHINKYIIPHOCTE MPSMBIX bubmmorexa [TOK
PHEHIEY P P https://m.edso0.ru/6d686658
(uepes yriioBoit ko3 duireHT)
bu6mmorexa [IOK
38 Y PABHCHHE OKPYKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPYKHOCTEH U MPSAMEBIX B bubmorexa [TOK
Py p https://m.edsoo.ru/36de713a
KOOpIMHATaX
Haxoxnenne nepeceyenuii
40 OKPYKHOCTEHN U IPSAMBIX B Bubmorexa ITOK
Py p https://m.edso0.ru/5777b234
KOOpIMHATAX
®opmysa pacCTOSHUS OT TOUKH 10 bubnuoreka [IOK
41 .
IpsAMON https://m.edsoo.ru/5ffdeecd
[Tnomans mapasieirorpaMmma B
42 KOO mI/Ii[-IaTa)? HOHHTI/IE 00 bubmmorexa [TOK
P S https://m.edso00.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
ITpuMmenenue MeTo1a KOOPAUHAT B
43 HpaKTI/I‘—IeCKI/I-O nelll{m OEQIHHBIX bubmmorexa LOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPHUECKUX 3a7auax
44 KonTponbhas pabota no teme bubnmoreka [JOK

"Meton koopauHat"

https://m.edso0.ru/b1271082




bu6mmoreka [IOK

45 B
CITOPBI Ha ITOCKOCTH https://m.edsoo.ru/bd9a630e
CJIO)KeHI/Ie W BBIUYUTAHHUC BCKTOpOB
46 — IIpaBWJIa TPEYIOJIbHUKA U Bubmorexa ITOK
p peyr https://m.edsoo.ru/193ca346
napajuiesiorpaMma
CroxeHue ¥ BBIYMTAaHUE BEKTOPOB
47 — IIpaBWJIa TPEYIOJIbHUKA U Bubmorexa ITOK
p peyr https://m.edsoo.ru/01d8e6al
napajuresiorpaMma
48 VYMHOXEHHE BEKTOPa Ha YHUCIIO Bubmorexa ITOK
P https://m.edsoo.ru/e540d478
bubmuorexa [JOK
4 K
9 OOP/IMHATBI BEKTOPA https://m.edsoo.ru/2278518f
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
50 HO’KEHHE BEKTOPA HA YUCIIO B bubmorexa [IOK
yM P https://m.edsoo.ru/c492667b
KOOpAUHAaTax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
51 MHOKEHHE BEKTOPa Ha YHUCIIO B Bubmorexa ITOK
y P https://m.edsoo.ru/2560ab87
KOOpAMHATaX
59 [IpuMeHeHne BEKTOPOB B (PU3HUKE, bubnuorexa [JOK
LIEHTP Macc https://m.edsoo.ru/1cfh8928
53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznoxxenust BeKTOpoB 10 O6a3ucy https://m.eds00.ru/757b9b30
54 [TonsaTHe o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
PaznoxxeHns BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/e1a50237
56 CxkansipHoe Mpou3BeICHNE bubnmoreka [JOK

BEKTOPOB, T€OMETPUUYECKUIN CMBICI

https://m.edsoo.ru/afb9a2a0




1 BBIPAKEHUE B JICKAPTOBBIX
KOOpAMHATAX

JucTpuOyTUBHOCTD CKAJIIPHOTO

bubmuorexa [JOK

57
MIPOU3BEICHUS https://m.edsoo.ru/0bcd3387
CkanipHO€ ITPOU3BENECHUE U bubnuoreka [IOK
58
IIPOCLIMPOBAHUE https://m.edso0.ru/0f16f5da
[IpumMeHeHne CKaJIIpHOTO
59 [IPOU3BENECHUSA BEKTOPOB IS bubmmorexa [IOK
p 4 POB AL https://m.edsoo.ru/9d7b1240
HAXOXICHUS JUTHH U yTJIOB
[IpumeHeHne CKaJIIpHOTO
60 [IPOU3BENCHUS BEKTOPOB IS bubnmorexa LOK
p a POB L https://m.edsoo.ru/99791584
HAXO0XICHUS JUIUH U YTIIOB
[IprMeHeHne cKasIpHOro
61 MIPOU3BENCHUS BEKTOPOB IS bubmorexa [TOK
p 4 POB A https://m.edso0o0.ru/894c1248
HAXOXJICHUS JUIUH U yTIIOB
Pemenne reomeTpuueckux 3aaad ¢
62 IIOMOIIIBI0 CKAIIPHOTO bubmmorexa LHOK
p https://m.edsoo.ru/e572abc0
MIPOU3BEICHUS
Pemenmne reomeTprueckux 3aaad ¢
63 [IOMOILBIO CKAJISIPHOTO bubmnorexa [IOK
m p https://m.edsoo.ru/75a5e4a7
MIPOU3BEICHUS
64 KonTtponbHas pabora o Teme bubmuorexa [IOK
"Bekropsr” https://m.eds00.ru/55678a9d
65 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnnoreka [JOK
BBIUHMCJICHHUE UX DIIEMECHTOB https://m.edsoo.ru/5a4341db
66 [IpaBuIBHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edso0.ru/2517463d




67 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnunoreka [HOK
BBIYHCIICHHE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuUnIBHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIUKCJICHHUE UX 3JIEMCHTOB https://m.edsoo.ru/al6f6e98
69 Yucao m v IIMHA OKPYKHOCTH bubmmorexa LIOK
s 26 https://m.edso0.ru/78b4dc48
70 Yucao m v IIMHA OKPY)KHOCTH bubmmorexa LOK
a Py https://m.edso0.ru/825e73c7
71 JlnuHa IyTH OKPY>KHOCTH bubmmorexa [JOK
T Py https://m.edso0.ru/3c2983f9
72 JlnuHa IyTH OKPY>KHOCTH bubmmorexa [JOK
T Py https://m.edsoo.ru/4eb62ffb
bu6mmoreka [JOK
7 P
3 AMHAHHL Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
74 P
AHanHad Mepa yria https://m.edso0.ru/e97f0369
75 [Tmomane kpyra u €ro 3JI€MEHTOB bubnunoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 [1nomane Kpyra u €ro 3J1€MEHTOB bu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/10a2b760
77 [Tmomaaer kpyra v €ro 3J1€MEHTOB bubnuorexa [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/0d98bb54
Brruncnenue mepumMeTpoB U
78 Iomaaen Guryp, BKITFOUAIOIINX Bubmiorexa LIOK
ta M m https://m.eds00.ru/1f673d06
3JIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
. bubnmoreka [JOK
79 iomaaen Guryp, BKIFOYAIOMINX

3JIEMEHTHI KpyTa

https://m.edsoo.ru/a4bcd171




80 KonTponbhas o teme "JljinHa bubmuorexa [JOK
OKpPY’KHOCTH M IIOIaab kpyra" https://m.eds00.ru/0353e638
bubmuorexa [JOK
81 HenTpaitbHas CHMMCTPHS https://m.edsogru/e63ff8f2
82 LleHTpaTbHO-CHUMMETPUYHBIC bubnmoreka [JOK
burypsi https://m.edsoo.ru/5dbbfd1f
bubnuorexa [JOK
83 Hosopor https://m.edsogru/a59548ae
bubmuorexa [JOK
84 Oceas cumMmeTpHs https://m.edsogru/de5f1903
[ToBTOpEeHME M 00OOIIEHNE.
85 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnnoreka [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.edsoo.ru/46bcel28
Kypca
86 Durypsel, CHMMETPUYHBIE bubnnorexka [JOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edso00.ru/a6b0094b
N bubnuoteka [JOK
87 Hapanenbupii meperoc https://m.edsogru/3b681983
88 [TonsiTue IBYXKEHUS U €T0 CBOMCTBA bubmmorexa [OK
https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
89 Pasencrso puryp https://m.edsogru/aba7d464
[IposiBnenusi cumMmeTpuu B
90 IIPUPOJIE, )KUBOIINCH, CKYJIBITYPE, bubmmorexa LIOK
https://m.edso00.ru/92b823fd
ApXUTEKTYype
01 Kommosunuu npuxeHuit bubmuorexa [JOK

(mpocTeiiiue mpuMepsl)

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




[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX

bu6mmoreka [IOK

92 CBSI3M MEXIY Pa3JIMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpeHmEe 1 0600MIIEHNE.

93 Peuienue 3amad, WITIOCTPUPYIOIINX bubmuorexa [JOK
CBSI3U MEXY Pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpEeHME K 0000IIEHNE.

94 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3U MEXY Pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/54d14267
Kypca
[ToBTOpEeHME M 00OOIIEHNE.

95 Pemenue 3aga4, WILTFOCTPUPYIOIIUX bubnuoteka [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.eds00.ru/a78455c5
Kypca
[ToBTOpeHue u 060061IEHNE.

96 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubnuoteka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/2e7695cf
Kypca
[ToBTOpeHme u 0600IIEHNE.

97 Pemenue 3ana4, WILTFOCTPUPYIOIIUX bubnuorexa [JOK
CBSI3U MEXY Pa3iIMYHbIMU TEMaMHU https://m.eds00.ru/6383d98a
Kypca
[ToBTOpenue u 0600IIEeHNE.

98 Pemenue 3aga4, WILTFOCTPUPYIOIINX bubnuorexa [JOK

CBA3U MCIKAY Pa3JIMYHBIMHA TCMaMU
Kypca

https://m.eds00.ru/89c5365f




99

100

101

102

[ToBTOpeHHE 1 0600IIEHNE.
Pemenue 3aga4, WILTFOCTPUPYIOIIUX
CBSI3M MKy PA3IMUYHBIMA TEMaMU
Kypca

[ToBTOpeHmEe 1 0600MIIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOIIHX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca
Wrorosas koHTpoJsibHasA paboTa

[ToBTOpEeHME 1 0000IIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIUX
CBSI3M MKy PA3IMYHBIMA TEMaMHU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/0Odcedafl

bu6mmoreka [IOK
https://m.edsoo.ru/27b735e9

bubmuoreka [JOK
https://m.edsoo.ru/073bcf5d

bubmuoreka [JOK
https://m.edsoo.ru/1852817e
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