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MNOACHUTEJIBHASA 3AIIMCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy Xk JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeeT JUIs yIiTyOJaEHHOTO N3YYEeHHsI MATEMATUKU.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IVIOIIa/lb  3€MEJBbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa IJisi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX JKU3HEHHBIX CHUTyaluid, HPOBOJIUTH
BBIUMCJICHUS] U OLICHUBATh aJIEKBATHOCTH MOJYYEHHOI'O Pe3yJIbTaTa.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUHU U3YYaIOTCs Ha OoJiee rTyOOKOM ypOBHE, a 00y4daromuecs mpuoopeTaoT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3aad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eoMmerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

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



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHuss. UTHCTpyMEHTHI 111 U3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX OpsiMbix. CyMma yIVIOB  TpEeyrojbHHKA. BHeEmHHWE  yIuibl
TpeyroysbHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATHSA OKPYKHOCTHM MU Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTD,
paauyc, JuaMeTp, XOopJa, UX CBOMCTBA. B3auMHOE paclOIOKEHHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cekyias K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenusi, eé
cBOMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuusa. CpenHss TUHUS TPAIICLHH.

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

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

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

ILiiowans

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

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

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

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BnricanHble ¥ LIEHTPAJIbHBIE YIJIbl, YTOJI MEXKY KacaTeJIbHOW U XOpA0il. YTJIbI
MEXIy XOpJaMU U CEeKylIIMMHU. BrucaHHble W ONHCAHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe JBYX OKpyxkHoctei. Kacanue
okpyxHOCTei. OOlIMe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Pemienue TpeyrojibHUKOB

Cunyc, xocuHyc, TaHreic yrioB or 0° nmo 180°. OcnHoBHOE
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.

Tpuronomerpuueckme dopMmynbl s IUIOW@AM  TPEYTOJbHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopabl ¥ TOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTHU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHUH OTPE3KOB CEKYIIUX, 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
WIEH, UX TIEOMETPUYECKHM CMbICI. IlapamienbHOCTh M NEPHEHAUKYIAPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPY)KHOCTU. HaxoxneHre nepeceueHuil OKpy>KHOCTEH U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHUsS OT TOYKUM 10 mpsaAmou. Ilmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIAJIH.
[IpuMeneHne MeTo1a KOOPAMHAT B IPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1a4dax.

BekTopsl

Bekropel Ha miockocTH. CloKEHHME W BBIYMTAHUE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U NapajulesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha 4yncio. KoopauHarsl
BeKkTOpa. CIIOKEHME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpAa HA YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JIEKAPTOBBIX KoopAHHAaTaX. JIuCTpHOYTMBHOCTH CKAJISIPHOTO IPOU3BEIEHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

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

JIBMKeHUsI TUIOCKOCTH

LlenTpanpHas cummerpus. LlenTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

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



IINIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHS 1POI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpamMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K HMCIOJIb30BAHUIO 3THUX
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 IPaKJaHCKOTo 0OIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
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, PEUICHUM, pacCyX JACHWH, YMEHHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUYECKONM HayKd Kak c(epsl 4YeIoBeuecKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢u3uyeckoro BoCHUTAHUS, (POPMHPOBAHUS KYJIbTYPHI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO TNPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryisipHas Qunueckas
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
00JIaCTH COXPAaHHOCTH OKPYKAIOIICH Cpeibl, IUIAHUPOBAHUS MTOCTYIIKOB U OIEHKHU
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEOMNPENACIEHHOCTH, IMOBBIIICHUIO
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;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (POPMYIUPOBATH UJIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (GOPMYyIUpPOBaTh U  NPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUHS
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 J0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HAHMUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTaHOBJIEHHIO OCOOEHHOCTEM MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 0000IICHHUIA,

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

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHATU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHWBATh HAAEKHOCTh MH(OpPMAIUU TIO KPUTEPHSIM, TPEII0KESHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIPUHUMATH U (DOPMYITHPOBATH CYXJACHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh IMOSICHEHHWs 10 XOAYy pELICHUS 3ajaud,
KOMMEHTHUPOBATh MOJYYCHHBIN Pe3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAE€MOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXKIEHHUS C CYXACHUAMU APYTUX YYaCTHHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4ve M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSTENIBHO BBIOMpPATh (OopMaT BBICTYIUIGHHS C Yy4ETOM 3ajad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JEsITeNbHOCTH, IIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboTHl,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBITIOJIHATH CBOIO YaCTh PA0OTHI U KOOPIMHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yUEOHBIX CUTYaIUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pe(IIEKCUH;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHHUBATh COOTBETCTBUE pe3yJbTaTa JEATEIBHOCTH MOCTABICHHOW IeNU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHUSI WIIM HEJOCTIKEHUS LEIH, 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
PE3yJbTaTHI:

Pacno3HaBaTh HM3yU€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEPTEXKU 0 YCIOBHUIO 3a1au. VI3MepsATh TUHENHBIE U YTIIOBBIE BEJIMYMHEL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKUM 3a/1a4aM.

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

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHUN I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe NapauieJbHOCTh NPSAMBIX C TOMOUIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTD BBIYUCIICHUS U HAXOAUTD YNCIIOBBIE U OyKBEHHBIC 3HAUECHUS YTIJIOB
B I€OMETPUYECKHUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJbHHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpU MEPECCYCHUH JABYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKIEHUE
YTJIOB.

Bnanete monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OHMCCEKTPHUCY yIJla U CEPEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK F€OMETPUUECKUE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



DopMynUpPOBaTh OMPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JIOKA3bIBATh U IPUMEHSTh
3TH 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, UYTO CEPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, IMOJIb30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEJIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIS U
JIMHEWKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLIUE IPEAMETHbIE
PE3yNbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMM MPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSATH IIPU PEIICHUH FEOMETPUYECKHX 3a]1a4.

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

BnaneTs noHsATHEM CpeHEN TUHUU TPEYTOJIbHUKA U TPANELIUH, TPUMEHSTh UX
CBOWCTBA MPU PELIEHUH T€OMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpPEMY O TNPOMOPLUHOHAIBHBIX OTpE3KaxX, NPUMEHATh HX I PELIEHUs
MPaKTUYECKUX 3a]1a4.

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

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMETh MpencTaBiaeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUU TeoMeTpuYeckux 3anad. Jlokas3biBaTh U
IPUMEHATH OTHOIIECHHS IPOMOPLIMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mom00ME B MPAKTUUECKHUX 33auax.

BeiBonuTte W ucnonp3oBaTh mpocTeiimue  GopMynbl AN [UIOLIAAU
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, T€ HEOOXOAWMO, KaIbKYJISITOPOM). 3HaTh OTHOIICHHE IUIOIIAeH



noI0OHBIX (PUTYp U MPUMEHSATh NMPHU pEHICHUH 3aAay. [IpUMEHSATH MOIy4YeHHBIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IIPaKTUYECKUX 3ana4. CTPOUTH MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

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

K xoHI1y oOyueHust B 9 ki1acce oOy4aromuiics MOIyYuT CAEAYIOIUE MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) ITTUHbI
Y YTJIbl [Tl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHUS IIPU
pEeLIeHNN NTPAKTUYECKUX 3a4ad.

[IpuMeEHSATh TPUTOHOMETPHIO B 3aJa4aX Ha HAXOXKJICHHE IUIOIIA/IA, BBIBOJUTh
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

HMeTs npencraBiaeHue 0 TOMOTETHUN, TPUMEHSTh B IPAKTUUECKUX 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 PELIEHUH T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O MPOU3BEICHHM OTPE3KOB XOPIH, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnagerp moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YypaBHEHHUEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJHOTO 4YJi€Ha, MOHUMATh MX T€OMETPUYECKUA CMBICI M CBS3b YIJIOBOTO
K03 uIMeHTa ¢ BO3pacTaHUEM U yObIBAaHHEM JTMHEHMHON PYHKIMH. YMETh peliaTh



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

BblBOIUT, U BiaNE€Th YpPAaBHEHHEM OKPYXKHOCTH. McCronb3oBaTh METOJ
KOOpPJIMHAT JIJIl HAaXOXJEHHUS TMepeceueHUud OKpYKHOCTeH M mpsMbIx. Bragerh
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, IUIOHIA[M TapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHEHTUPOBaHHOW Momaau. llomp3oBaThCs
METO/I0M KOOPJMHAT Ha MIIOCKOCTH, IPUMEHSTD €T0 MPHU PEIICHUU F€OMETPUUECKHUX
U TpakTUYecKux 3anad. [IpumeHsTh MeTOA KOOpAMHAT B  MPaKTUKO-
OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Bnanete moHSATMEM BEKTOpa. YMETh CKJIaAblBATh M BBIYUTATH BEKTOPBI,
YMHOaTh HAa YHUCJO, BIAJETh IpaBUJIaMHU TPEYroJbHUKA WM MapauiesiorpaMma.
BiageTe NpakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. Bilagers ClI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTH). PackiaabpiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
OpoCTeHIINX PU3NYECKUX 3a/1adax.

Bnanets MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro0
r€OMETPUYECKUI CMBICI U YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh IUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HAaxXOXXIEHUs JUIMH M YIVIOB. Pemareh reoMeTpudeckue 3aJadyd C MOMOUIBIO
CKaJISIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux v GU3NYECKUX 3aJa4dax.

Branerb MOHATUSMU TPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH M PaJMaHHOW MEPHI YIJIa, BEIYUCIATH TUIOMIAAh Kpyra 1
ero yvacredd. Ilonumare cmbici uyucna m. [IpUMEHSITh MOJIy4eHHBIE YMEHHS TMpHU
pelIeHuN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBENCHUSI 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAM KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, UEHTpbl CHUMMETpUU (UTYp, LEHTPHl IOBOPOTa, HAXOIUTH
KOMITO3UIIMM TPOCTEHIIMNX MpeoOpa3oBaHuid. [IpuMeHsATh NBHXKEHHUS TUIOCKOCTH
IPU pEUICHUU T€OMETPUUECKUX 3aau.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJEIIN IS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIINE BBIUUCIECHUS
C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakTHyeckue (1ubp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA 28 1 bubmmorexa LIOK
p P ' https://m.eds00.ru/78c146c4
N3mepenne reoMeTpuIecKuX BETHIHH
bubmuorexa [JOK
2 TpeyrombHnicH 19 ! https://m.edsoo.ru/78c146c4
3 [TapamnensHocTh. CymMMa yriioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpssMOYTOJIBHBIC TPEYTOJILHUKN 7 bubmorexa [JOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [JOK
> Feomerpirieckne HepaneticTsa > 1 https://m.edsoo.ru/78c146c4
OxpyxxHocThb. ['eomeTpuyeckue mecra
6 Touek. [locTpoeHus ¢ TOMOINIBIO [TUPKYIIS 18 1 bubmorexa [JOK
" p HIbIO HHPKY https://m.edsoo.ru/78c146¢c4
U JTMHEHKN
7 [ToBTOpenue, 06001IEHNE, 10 1 bubmuoreka [JOK
CHCTEMATHU3alNS 3HAHU N https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME
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8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3jaesioB U TeM nupposbie
Ne i/l P Konrpoabnsie IIpakruyeckue (mucpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
! Herbipexyronpiiii 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.edsoo.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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HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
1 Hauana reomerpuu. IlepBoie yueHsle. 1 bubmmoreka [IOK
https://m.edsoo.ru/925af86b
['eometpuueckue gurypsl. Dopma u BuGuorexa [IOK
2 pa3Mmepbl. MaremaTnueckue Moenu 1 https://m.eds00.ru/659c4331
['eomeTpuueckue Gurypsl. 13 uero BuGnnorexa LIOK
3 COCTOSIT TE€OMETPUICCKHE (PUTYPBI 1 https://m.edso0.ru/20bae12a
Pemenue reomerpuyeckux 3aay. Bubmorexa [TOK
4 1
Ilepmmerp. Ilnomans https://m.eds00.ru/3d223477
5 3aHuMaTenbHbBIE 3a0a49U 1 bubauorexa [IOK
https://m.edso0.ru/92b776f1
DneMeHTapHbIe PUTYPBI: TOUKA, TpsIMasi, Bu6miorexa [OK
6 1
TLIOCKOCTR https://m.eds00.ru/9c500788
7 ITepBast akcuoMa psIMON JTMHUH. 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f06e8ce
3aga4yu Ha PacHoJIOKEHUE TOUEK U Bubmorexa [TOK
8 1
TPAMBIX. https://m.eds00.ru/36862bf3



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
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https://m.edsoo.ru/36862bf3

Ilonoxenue ABYX IIPAMBIX Ha ITJIOCKOCTH.

9 ITonstie nokasarenbcTna. Teopema o Bubsmorexa IIOK
[TEPECCUCHIT BYX MPAMBIX. https://m.edsoo.ru/21ce4ff2
3&,[[3‘11/1 Ha IIoACYET KOJINYECCTBA TOUCK BI/I6J’II/IOTCK3 HOK

10
[IEPECCICHU IIPAMBIX. https://m.edsoo.ru/ce214e34
KonTposabHast padora mo reme BuGmuorexa [JOK

11 «I'eomeTpuyeckune Gpurypon» https://m.edso0.ru/7399faea
[Topsimok Touek Ha IPSIMOM: BTOpast

12 akcroMma Tpsmoii. OnpeeneHus OTpesKa, brbmorexa LIOK
nyua https://m.edsoo.ru/5c2c0dff
I/I3MepeHHe JJIMHBI OTPC3Ka. Paccrosaaue EI/I6JII/IOT€Ka HOK

13
MEKy TOUKAMH. https://m.edsoo.ru/4a4bf678
Hcropuueckue Mephl ITMHEIL. Bu6morexa LIOK

14 NHCTpyMEHTBI [UIst M3MEPCHUS THHbI https://m.edsoo.ru/84ee61de
[onsTre o6aacty, akcuoma Bu6morexa LIOK

15 i
ITOTYIIOCKOCTCH. https://m.edsoo.ru/d04bb9c5
Teopema 0 niepeceueHry MPSIMOi CTOPOH Bu6muorexa [JOK

16
TPCYrOJIbHHUKA. https://m.edsoo.ru/da5e003c
[TpakTHueckas (camocTosiTeabHas paboTa) Bubnuoreka [IOK

17 110 TEMC «OTpeSKI/I nu HOJ'IYHJ'IOCKOCTI/I» httDS://m.EdSOO.rU/5579983.f
Omnpenenenue yria, Buael yrios. [lonstue Butmmoreka [JOK

18

IJIOCKOT'O yrIJia.

https://m.edsoo.ru/5ea89182
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N3mepenue yriioB. AKCHOMBI YIJIOB.

bubmuorexa [JOK

19 HHCTPYMEHTBI JIs M3MEPEHHA YITIOB. https://m.edsoo.ru/c84d7212
CMeXHbIEC U BEPTUKAIbHBIC YTIIBI.

20 CBOMCTBO CMEXHBIX YIJI0B. Teopema o bub6nnorexa IIOK
BEPTUKAJIBHBIX YIIIax. https://m.edsoo.ru/91fe52bc
buccekrpuca yria v neprneHIuKkysisap K Bu6morexa [IOK

21 i
TPAMOH. https://m.edsoo.ru/0aab8dfc

29 Vsl Pentenue 3agad bu6auoreka [IOK

https://m.eds00.ru/27b15065
Ornpezenienre T0MaHOM U €€ IJIEMEHTHI.

23 [IpocTsie 1 3aMKHYTBIE JTIOMaHBIE. bubmuorexa [IOK
Orpeie/IeHHe MHOTOYTOIbHHUKA. https://m.edso00.ru/5cc7a352
[Tnockuiit MHOrOYroJabHUK. DJIEMEHTHI

24 MHOTI'OYTOJIbHHUKA: BEPIINHA, CTOPOHA, bubmorexa [IOK
JMArOHab. https://m.edsoo.ru/6cac74dc
[TonsATHE BBITYKIIOTO MHOTOYTOJIbHUKA. Bu6muorexa LIOK

25 OGuiee MOHATHE BEIMYKIOH QHIYpEL. https://m.edsoo.ru/3e269ed8
KoutposbHnas padora no reme «Yribl U Bu6miorexa [OK

26
MHOTOYTOILHMKID> https://m.edso0o.ru/333ech98
TpeyrolbHUK. DJIEMEHTHI TPEYTOJIbHUKA: BuGnorexa [IOK

21 Guccexrpuca, Meauana, BHCOTa https://m.eds00.ru/26b0a806
[Ipaktuueckas padota «IlocTpoenue Bu6miorexa 1[OK

28

OJIEMCHTOB TPCYT'OJIbHUKA)

https://m.edsoo.ru/aalb7981
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[Honsarue paBencrra ¢puryp. Copmenienue

bubmuorexa [JOK

29 buryp, NoHITHE COOTBETCTBUS TOYEK. https://m.eds00.ru/9ae97099
20 Pemenne nmpakTuueckux 3anad Ha Bu6uorexa LIOK
paspesanue Guryp https://m.edsoo.ru/dc3e45d1
a1 [Ipu3Hak kak onpenesnsronee CBONCTBO Bu6muorexa LIOK
¢burypsl. PaBeHCTBO MHOTOYTOJTLHUKOB https://m.eds00.ru/8e04a02f
[IepBblil IpU3HAK PABEHCTBA
32 TPEYTrOJIbHUKOB (110 ABYM CTOPOHAM U YTy bub6nnorexa IIOK
MEXKIY HUMH) https://m.edso0.ru/0f5d60af
Bropoii npusHak paBeHCcTBa
33 TPEYTrOJIbHUKOB (110 CTOPOHE U bub6anorexa IIOK
IPUIIEKAIMM K HEil yriiam) https://m.edsoo.ru/a56c5a9b
2 Pemenne 3a1a4 Ha epBBIi U BTOPOM Bu6nuorexa LIOK
TpUSHAKH PABCHCTBA TPEYTOIILHIKOB https://m.edso0.ru/34f8650e
- CI/IMiweTpI/I;I. OCCVBaSI CUMMETPHUSL. Bu6mioreka [IOK
CBOHCTBO 0CEBOH CHMMETPHH https://m.edsoo.ru/ffe06285
% ®durypel ¢ oceBoit cummerpuen. lIpumepst Bu6miorexa [[OK
CHMMETPHH B OKPY KAIOTIEM MUPE https://m.eds00.ru/79753cdf
- PaBIjO6ejlpeHHBIfI TPEYTOJIbHUK U €r0 Bu6nuorexa LIOK
cBoMcTBa https://m.edso0.ru/c59fdae9
38 [Ipu3Hak paBHOOGIPEHHOTO TPEYTOIbHUKA bubnmnorexa IIOK

https://m.edsoo.ru/7e10fb44
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39

Pemienue 3a1a4 Ha paBHOOEAPEHHBIH

bubmuorexa [JOK

TpEYroJbHUK https://m.edsoo.ru/1c2cc982
Tpernii mpU3HaK paBeHCTBA Bu6muorexa [IOK

40 TPEYTOJILHUKOB (11O TPEM CTOPOHAM) https://m.edsoo.ru/480b3c40
Pemienue 3a1a4 Ha MPU3HAKU PAaBEHCTBA Bub6nuoreka [JOK

41
TPCYTOJIbHUKOB https://m.edsoo.ru/bf564ab7
Pemenne npaxkrtuueckux 3anad. Ilpusnaku Butmoreka [IOK

42
paBCHCTBA TPCYTOJIbHUKOB https://m.edsoo0.ru/b4229637
O0606menne MaTepuana 1o TeMe: Bu6uorexa [JOK

43
«TpeyronbHUKK https://m.edso0.ru/7a899¢c49
KonTposbHnas pabora no teme: Bu6mmoreka [JOK

44
«TpeyroabHUKH https://m.edsoo.ru/41c75e54
[MapanmnensHbie npsimeie. [TorsiTHE
CeKYIICH. bu6mmoreka [IOK

45 Vb1, 00pa3oBaHHBIC TIPH MTEPECEUECHUN https://m.eds00.ru/83d5ffea
JBYX TPSIMBIX CEKYIIIEH

16 [TpU3HAKK MAPAIIENEHOCTH MPSIMBIX bubnuorexa LIOK

https://m.edsoo.ru/a48cfOcd

AKcroMa napajuieIbHbIX MPSAMBIX (TISThINA

47 noctynaTr EBkiuia). TpaH3UTHBHOCTE brbmorexa LIOK
MAPAILTEBHOCTH https://m.edsoo.ru/6f0a9a78
Pemenne 3ana4 mo reme «lIpusnaxn Bubmmoreka [JOK

48

NnapaajaCJIbHOCTH IIPAMBIX»

https://m.edsoo.ru/a081482d
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CBolicTBa napauiesIbHbIX MPSIMBIX

bubmuorexa [JOK

49
https://m.edsoo.ru/2cd69381
50 Pemenue 3anau bubmuorexa [JOK
https://m.eds00.ru/75899b52
51 CymMa yriioB TpEYrojibHUKa bu6moreka LIOK
https://m.edsoo.ru/e0fde699
59 Pemenne 3anau no reme «Cymma yrios Bubmorexa [IOK
TPEYTOJIBHIKA» https://m.edsoo.ru/74e8bd74
53 BHelH#e yriisl TpeyrojibHHUKA. bubauoreka [LIOK
https://m.edsoo.ru/070fd7db
54 Pemenwne 3anay no teme « BHEmHUN yron BuGmmorexa IJOK
TPCYTOILHHUKA) https://m.eds00.ru/5¢90c339
CyMMa BHYTPEHHHUX YIJIOB
55 MHOTOYTOJIbHHKA M BHEIIIHUX YIJIOB bubauoreka [LIOK
BBIITYKJIOTO MHOTOYTOJbHHMKA https://m.edsoo.ru/d1dca5cd
56 [Mpuembl pereHus 3a1au bu6moreka LIOK
https://m.edsoo.ru/7af6d9e6
Ob6o06uaromuit ypok 1o Teme
57 "TlapamnensHocTs. CyMMa yriioB bubmorexa [IOK
MHOTOYTOJI5HHKA" https://m.edsoo.ru/bc409f4f
KonTtpoabHnas padora no reme:
58 "MapaieasHocts. CymMMma yriioB bu6mmorexa [IOK

MHOIOYroJIbHUKA'

https://m.edsoo.ru/371chell
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[IpssMOYTOIBHBIN TPEYTOIBHUK. DIIEMEHTBI

bubmuorexa [JOK

59 HPAMOYTOJILHOTO TPCYTOIbHUKA. https://m.edsoo.ru/a3dd667f
[Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX Bubmorexa [IOK

60
TpeyroJbHIKOB https://m.eds00.ru/e638a510
Pemienue 3amau o reme «llpuznaku

61 paBEeHCTBA NPSIMOYTOJIbHBIX bu6muorexa [HOK
TPEYTOIBHAKOB https://m.edsoo.ru/b75ede0e

62 IleprieHAUKYISAP U HAKJIOHHAA bub6anorexa IIOK

https://m.eds00.ru/40947485

CBOICTBO MeIUAHBI TPSIMOYTOJILHOTO
TPEYTOJIbHUKA, IPOBENEHHON K BuGuorexa [IOK

63 THUIIOTCHY3C. HpI/I3HaK MMpAMOYTOJIbHOT'O httDS//medSOOI'U/330d63ﬂ:
TPEYroJIbHUKA
[IpssIMOYTOJIbHBINA TPEYTOJIBHUK C YTJIOM B Bubmiorexa [IOK

64 °
30 https://m.edsoo.ru/0Oe1544dc
O06o0mmaromuii ypok 1o Teme: Bubmiorexa [IOK

65
«lIpAMOYTOMBEHEIC TPEYTOEHHKD) https://m.eds00.ru/957310000000000
KoutpoabHnas padora no reme: Bubmorexa [[OK

06 «IIpAMOYTOILHbIE TPEYTOILHHKH https://m.edsoo.ru/b34a450e
CpaBHEHME BEIUYHUH B T€OMETPHH.

67 CooTHOIIEHNs MEX 1Y CTOPOHAMU U bubmmorexa [IOK

yIJIaMU TPeyrojbHUKa

https://m.edsoo.ru/83fabf79
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[leprieHquKyNIAp U HAKIOHHAS

bubmuorexa [JOK

68
https://m.edsoo0.ru/52b57d0f
69 HepaBeHCTBO TPeyronbLHUKOB bubmmoreka [IOK
https://m.edsoo.ru/aec6d443
. YcioBue cyniecTBOBaHUS TPEYTOJIbHUKA. Bu6miorexa [OK
Pemenne sanad https://m.eds00.ru/95db41f7
71 HepaBeHCTBO 0 JTHHE JTOMAHOM bubmuorexa LHOK
https://m.edsoo.ru/5ea388d0
KonTpoabHas pabora no reme: BuGnnorexa LIOK
72 «FQOMETpI/I‘IECKI/Ie HEPpaBCHCTBA» httpS://m.edSOO.ru/50fa9985
[loHsITHE O TEOMETPUUECKOM MECTE TOUEK.
73 [Ipumepbl reoMeTpUUECKMX MECT TOUYEK Ha Bubmorexa [IOK
IOCKOCTH https://m.edsoo.ru/7284chde
https://m.edso0.ru/85f00be3
75 CepenMHHBIN NEPIEHAUKYISP K OTPE3KY. bubmorexa [IOK
https://m.edso0.ru/588c3a8d
76 buccexrpuca yria. bubmuorexa TIOK
https://m.eds00.ru/02406d49
- DNeMEeHTBI OKPY>KHOCTH: pajnyc, Xop/a, Bu6miorexa [OK
nuametp. Jnamerp kak Hanbonbias Xxopaa https://m.eds00.ru/00d222d9
[Toctpoenue nentpa. Teopema 06
78 OIIMCAaHHOM OKPYKHOCTH TPEYTrOJIbHUKA. bubmmorexa [IOK

CBOIiCTBO TMaMeTpa OKPYKHOCTU

https://m.edsoo.ru/4f8753bb
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Cummerpus okpyxHocTH. Teopema 06

79 OKPYKHOCTH, OITUCAHHOM OKOJIO bu6muorexa LHOK
TpEeyroibHIKA https://m.edso00.ru/a52f2800
B3anMHoOe pacnonoxeHne OKpy>KHOCTH U

80 npsamoii. KacarenbHas u cekyias K bub6nnorexa IIOK
OKPYKHOCTH. https://m.edso0.ru/3767ac35

o1 OKpyKHOCTb, BIUCaHHAas B yroj. OTpe3ku Bu6morexa LIOK
KacaTelIbHbIX https://m.edso00.ru/f019e49b

82 Pemenune 3amau bubanoreka IIOK

https://m.edsoo.ru/9bdd6b63

83 Kpyr. CpoiicTBa kpyra bubmuorexa [IOK

https://m.edsoo.ru/621adf85
[TepBbie nmoctpoenus. IIpaBuna
IIOCTpOeHU. ba3oBble MOCTPOEHNUS:
OTKJIaJIbIBaHUE JJAHHOT'O OTpe3Ka Ha JIy4e;
MIOCTPOEHUE CEPENUHHOTO

84 MEPIEHINUKYIISIPA K JAaHHOMY OTPE3KY; bubmorexa [IOK
HOCTPOCHUE TIEPICHIUKYIISIPA U3 TOUKU Ha https://m.edsoo.ru/f5b41bc7
IPSIMYIO; IOCTPOEHUE NapaljIeIbHON
IPSIMOM Yepe3 JaHHYIO TOUKY; IOCTPOCHUE
OMCCeKTPUCHI JAHHOTO yIia
ba3oBble mocTpoeHus: TOCTpOeHUE
TPeyrojbHUKa MO TPEM CTOPOHAM;

85 OTKIa/[bIBaHIE JAHHOTO yIIa OT JTy4a. bubmorexa [IOK

[TocTpoeHue TpeyroibHHUKA 10 CTOPOHE U
JIBYM TpUJIEkKAIUM K HEH yriiam.

https://m.edso0.ru/c96254e9



https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9

ba3zoBble mocTpoeHus: OCTPOEHUE
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA 110 €r0
runorenyse u karery. [loctpoenue

bubmuorexa [JOK

86 TpeYroJbHIKa IO IByM CTOpPOHAM 1 YTy https://m.edsoo.ru/5894e7a4
MEXy HUMU; IOCTPOEHHE KacaTeJIbHO! K
OKPYXHOCTH 4€pe3 JAHHYIO TOUKY
[TocTpoeHust ¢ MOMOIIBIO LHUPKYJIS U Bu6muorexa [JOK

87 nuHevku. Pemienue 3aga4 Ha NOCTPOCHHUE https://m.eds00.ru/784342d1
[TocTpoenus ¢ mOMOLIbIO LUPKYJIS U Bu6miorexa [OK

83 AuHeNKku. Pemenue 3aay Ha HOCTpOeHHE https://m.eds00.ru/05853a22
[TocTpoeHus ¢ MOMOUIbIO LUPKYJIS U Bu6miorexa [OK

89 AuHeNKkU. Pemenue 3aay Ha HOCTpOeHUE https://m.eds00.ru/6903dff0
[TocTpoeHust ¢ MOMOIIBIO HUPKYIIS U Bu6muorexa [JOK

90 JIUHEHKHU. Pemenne 3agad Ha mocTpoeHue https://m.edso0.ru/e511d730
[TocTpoeHus ¢ TOMOIIBIO IUPKYIIS U Bu6miorexa [OK

91 JIUHENKHU. Pemenne 3agad Ha mocTpoeHue https://m.edsoo.ru/f3bfbf74
O6o06maromuit ypok o TemMam:
«[Ipocreiiine reomerpudeckrue GUrypsl u Bu6miorexa [[OK

92 UX CBOMCTBA. lI3MepeHne reoMmeTpuIecKux https://m.edsoo.ru/791dafc6
BeNWYUH. TpeyroabHUKN»
O06o0maromuii ypok 1mo TeMam:
«[TapannensHocTh. CyMMa yTjioB Bubmorexa [IOK

93

MHOTroyrojbHuka. [ IpsMoyronpHele
TPEYTrOJbHUKIY

https://m.edsoo.ru/f0e38fa3
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O6o06maromuil ypok o TemMam:
«[eomeTpuyecKre HepaBEHCTBA.

94 OkpykHOCTB. ['eoMeTprUEeCcKre MecTa 1 bubuorexa TIOK
Touek. [TocTpoeH s ¢ TOMOLIBIO IUPKYJIs https://m.edsoo.ru/38a31139
Y JIMHEUKW
o5 HNToroBasi KOHTPOJILHAsSI padoTa 1Mo . Bu6miorexa [OK
reomeTrpun https://m.edsoo.ru/7382bcc4
[ToBropenue. Hauana reomerpun.
o Hpomeﬂﬁmne reoMeTpuueckue GUrypsl u . BuGuorexa [IOK
WX CBOMCTBA. I3MepeHne reoMeTpuIecKux https://m.edsoo.ru/a4f457ea
BEJIMYUH
97 IMTosTOpenue. TpeyronbHUKH 1 bubnuorexa TIOK
https://m.edso0.ru/07e567el
o8 [ToBTopenue. [TapamiensHocTs. Cymma . Bu6miorexa IIOK
yI710B MHOTOYTOJIbHIKA https://m.eds00.ru/8a4b94e4
% IToBTopenue. [IpsMoyronabHbie . Bu6nuoreka [JOK
TpEYTrONBHIKN https://m.eds00.ru/397d166b
100 [ToBTOpenue. I'eomeTpuueckue . Bu6miorexa IIOK
HCpaBCHCTBA https://m.eds00.ru/c60d778a
101 HToroBelii 3auet 1 bubmuorexa [JOK
https://m.edsoo.ru/fd50754a
102 Hrtoroserii 3aueT 1 bu6mmorexa [IOK
https://m.edso0.ru/971f7836
OBIIEE KOJIMYECTBO YACOB I1O 102

[MPOT'PAMME
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8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHBbIE
uugpoBbie
Ne i/m Tema ypoka Kontpoabusbie IIpakTuueckue op
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 [Tapamrenorpamm, ero Npu3HAaKU U CBOMCTBA 1 bubmmorexa [JOK
P paM, P https://m.edsoo.ru/8c2d08f0
2 [Tapamrenorpamm, ero Npu3HAaKu U CBOMCTBA 1 bubmmorexa [JOK
P Pavi, ero fip https://m.edsoo.ru/0dbbebfb
3 [Tapamienorpamm, ero Npu3HAaKu U CBOMCTBA 1 bubmmorexa LOK
P Pavi, ero fip https://m.edsoo.ru/fb521d1b
4 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1 bubnuorexa LIOK
P DaMM, P https://m.edso0.ru/dc674776
5 [TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1 bubnuorexa LIOK
P DaMM, P https://m.eds00.ru/4823807b
[IpsiMoyroiabHUK, pOMO, KBaJpaT, UX bubnnorexka [JOK
6 . 1
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyronbHUK, poMO, KBaJpat, UxX 1 bubnuoreka [IOK
MIPU3HAKU U CBOMCTBA https://m.eds00.ru/d6a662c9
3 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsimoyronbHUK, poMO, KBasipaT, UxX 1 bubnnorexka [JOK
MPU3HAKU U CBOKCTBA https://m.edsoo.ru/a6373aa2
bu6mmorexa [IOK
1 1
0 (et JMHIS TpeyroTbHiTka https://m.edsoo.ru/6elbcbbb
11 CpenHsist TMHUSA TPEyroJbHUKa 1 bubmmorexa LIOK

https://m.edsoo.ru/6b23a4c3
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12 Tpanenus. PaBHoOenpenHas Tpamemnus, eé bubnmoreka [JOK
CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpenHas Tparmemnus, eé bubnunoreka [HOK
CBOMCTBA U IIPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpssMoyronbHas Tpanenus bubmmorexa LIOK
https://m.eds00.ru/3375c8f3
15 Cpenusist TuHUS Tpaneun bubmorexa [IOK
https://m.edso00.ru/7963a7{5
bubnnorexa [HOK
16 Teopema daseca https://m.edsogru/342ea505
bubnnorexa [HOK
17 Teopema Gareca https://m.edsogru/a2402d2b
18 Teopema o mponoOPIMOHATBLHBIX OTPE3KAX bubmmorexa LOK
https://m.edsoo.ru/b62d4c47
19 Teopema o mponoOPIMOHATBHBIX OTPE3KAX bubmmorexa LOK
https://m.edso0.ru/8eccc056
20 LenTp macc TpeyronpHuka. LieHTpansHo- bubnuotexa [JOK
CUMMETPUYHBIE (PUTYPBI https://m.edsoo.ru/9cbcfo6e
bubnnoreka [JOK
21 Sater Nel https://m.edsogru/8578076a
29 KonTponbhast pabota no teme bubnnorexka [JOK
"YeTbIpEXyroJpHUKH" https://m.edsoo.ru/bed0fof3
93 [TogoOue TpeyroabHUKOB, KOIPHUIIUEHT bu6mmoreka [JOK
nmoxoous https://m.edso00.ru/19400684
24 [TonoGue TpeyroibHUKOB, KOAPPHUIIUEHT bubanorexka [JOK
moaoous https://m.edsoo.ru/21ebb50b
25 [Tpu3Haku mo100us TPEYTrOIbHUKOB bubnmorexa LIOK

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

26 TpusHaKi OAOGHS TPEYrOLHHUKOB https://m.edsoo.ru/8db11ff7
bu6mmoreka [IOK
2t TpusHaKi NOAOGHS TPEYrOLHHUKOB https://m.edsoo.ru/9ed11d5b
bu6mmoreka [IOK
28 TlpusHaKi NOAOOHS TPEYrOTLHIKOB https://m.eds00.ru/152d2193
bu6mmoreka [IOK
29 TlpusHaKi NOAOOHS TPEYrOTLHIKOB https://m.eds00.ru/23dc95f1
bu6mmorexa [IOK
30 Hpi3iait I0700HS TPEYTOMEHITKOR htps://m.eds00.ru/8d1d9d16
31 [Ipumenenue nogo0Ous Mpu peIIeHUn bubnnoreka [JOK
MPAKTUYECKUX 33724 https://m.edsoo.ru/d97bf297
39 [IpuMeneHue moao0us MPU PEIICHUN bubnnoreka [JOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nmogo0Ous Mpu pelIeHun bubnuotexa [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [IpumeneHnue nmogo0us Mpu peIIeHUN bubnmnoreka [JOK
MPAaKTUYECKUX 33724 https://m.edsoo.ru/cacel7d8
35 [Tpumenenne mogoous MPHU pelIeHUH bubnmnorexa [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
BBeneHnve noHSITHS MPEoOPa30BaAHHUS
36 nojo0us 1 noto0HbIX uryp I[Ipumenenue bubmmorexa [OK
8 a PP https://m.eds00.ru/d9159d9d
MOI00MSI TP PEUICHUH MPAKTUIECKHUX 3329
bu6mmorexa [IOK
37 Sauer Je2 https://m.edsoo.ru/aaf7e944
38 Konrtponsnas padora no teme "[loo0Oue" bubnmorexa LIOK

https://m.edsoo.ru/89c¢3236d
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[TonsiTue momaau. CBoMCTBA TLIOIIAACH bubmuorexa [JOK

39 _
Tr€OMETPUUYECKUX (HUTYD https://m.edsoo.ru/7af5b92e
[TonsiTue momaau. CBoMCTBA TLIOIIAACH bubmuorexa [JOK

40
reOMETPHUECKUX HUTyp https://m.eds00.ru/37a176¢0

41 ITonstre mromanu. CBoicTBa ILIOIIAACH bubmuorexa [JOK
r€OMETPUUYECKUX (HUTYD https://m.eds00.ru/6004265a
IIpocrenmue GopmMynbl A1 IIOMIAIU

42 P Popy eﬂ I;l HOM 6a 1 bubmuorexa [JOK
TPCYTOIBHIKA, HAPATLICIOrPamMma, p https://m.edso0.ru/596al1d0e
Tpanenuu
ITpocTeitmme do omia

43 pOCTCHLIHE (OpMYIEL HH: I;J\I/IMI;I HZIM 641 bubnuoreka [IOK
TPEYTOIBHIKA, HAPATLICIOrD P https://m.edsoo.ru/f636delf
Tpanenuu
IIpocreiimme GopMyIIbl 1T IUIOMIALN

44 P QopmyeI 1 HIB;MGaH bubmuoreka [JOK
TPEYroJibHIka, Napajlic/iorpaMma, p https://m.edso0.ru/9732274d
Tpaneuuu
IIpocTeiimme hopMyIIBI IJIS IUIOIAAN

45 y J'ILHI/IKa(bHI;. ;/J'IJ'I Jf r aMMIellI H0M6a1/1 bubmorexa [JOK
Theyro » MapaAILICIIONp ' P https://m.edsoo0.ru/e6458963
Tpamneuuu
IIpocrenmue GopMynbl A1 IIOMIAAN

46 p (opmye! A aMMIEI: . 6 u bu6mmoreka [IOK
TPEYTOJIbHIKA, TapaICIorp » PO https://m.edsoo.ru/0b18fc61
Tpamneuuu
IIpocrenmue GopMynbl A IIOMIAAN

47 Tpe 0 I)HI/IKa(bHI; ay e;lor aMMI: )IOM6aI/I bubmorexa HOK
peyron » TTapajit p P https://m.edsoo.ru/eb691e04
Tpanenuu
ITpocTreitmme do oIIaau
POCTEHILIHE OPMYIEI AT IO bubmuoreka [IOK

48 TpEeyroibHUKA, TTapajuiejiorpaMmma, pomMoa u

Tpanenuu

https://m.edsoo.ru/8b93cfba
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[Tpocreiimme hopMyIbl s TUIOIIA U

49 TpeyrojbHUKa, NapajieraorpaMma, pomoa u bubmiorexa LIOK
e > Hap PaniMa. b https://m.eds00.ru/c35f544d
Tpaneuuu
[Ipocreiimme popmyJibl U1l TUIOLIAINA
50 T I; OJIBHI/IKa(sz znnejfor aMMI:l-I I[0M6a u BuGmorexa LIOK
peyr > 11ap P P https://m.edsoo.ru/a3fobeld
Tpanemnuu
bu6mmoreka [IOK
1 IT
> OLLa K HOROBHBIX (uryp https://m.eds0o.ru/d8638f34
bu6mmorexa [IOK
2 I1
> JOWAAH NONOOHBIX GHTyP https://m.edso00.ru/2383022e
bu6mmorexa [IOK
>3 3auer No3 https://m.edsoo.ru/5ee2a7d4
" " bubimmoreka [JOK
54 Kontponbnas padota nmo teme "Ilnomanp https://m.edsoo.ru/0510573
bubmuorexa [JOK
55 T IT
copema [nparopa https://m.edso0.ru/7f631f27
56 [Tpumenenue Teopemsl [Iugaropa npu bubnnoreka [JOK
pELICHUHU IPAKTUYECKUX 33124 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Tudaropa npu bubnuotexa [JOK
pELIEHNH TPaKTHYECKUX 3a/1a4 https://m.edsoo.ru/a9fhd79b
58 [Tpumenenue teopemsl [Tudaropa npu bubnmnoreka [JOK
pELIEHNH MTPaKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Tpumenenue Teopemsl [Iugaropa npu bubnnorexka [JOK
pelLIeHNH IPaKTUYECKUX 3a/1a4 https://m.edso0o.ru/ec94e892
60 [Ipumenenue Teopemsl [Tudaropa npu bubnuorexa [JOK
pELIEHNH MTPaKTHYECKUX 3a/1a4 https://m.edsoo.ru/ch69a011
61 [IponopuroHalbHbBIE OTPE3KU B bubnuorexa [IOK

MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edso0.ru/012ee582
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62 [IponopuiroHalIbHBIE OTPE3KHU B bu6mumorexa [IOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/al5549ea
63 IIponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lechc886
64 [IponoprinoHanbHbBIE OTPE3KH B bubnmoreka [JOK
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuiroHalIbHBIE OTPE3KHU B bu6mumorexa [IOK
65
MPSAMOYTOJIbHOM TPEYTrOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopuroHalibHBIE OTPE3KHU B bubnuoreka [IOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC
67 OCTPOTO yria MpsSMOYroJIbHOTO bubmorexa LIOK
POTO yTfa IpsMoyT https://m.edsoo.ru/132b4ef6
TpEeYroJbHUKA
CuHyC, KOCUHYC, TAHTCHC U KOTAHTCHC
68 OCTPOTO yriia MpsSMOYroJIbHOTO bubmmoreka LIOK
POTO yIJIa HpAMOYT https://m.edsoo.ru/f089efb9
TpEeyroJbHUKA
CuHyC, KOCUHYC, TAHTCHC U KOTAHTEHC
69 OCTpPOTO yTJIa MPSIMOYTOIBEHOTO bubmoreka LIOK
POTO yIia NpAMOYT https://m.edso00.ru/b41c27f9
TPEYroJbHUKA
70 Tpuronomerpuueckue GyHKIIUU yTIOB B bubnmnorexa [JOK
30°, 45°u 60° https://m.edsoo.ru/f64ch9ch
bu6mmoreka [JOK
71 o4
Sauer N https://m.eds00.ru/6b294349
7 KonTponpHas padbota no teme "Teopema bubnmoreka [JOK
[Tudaropa u Havyana TpuroHomerpun" https://m.edsoo.ru/a9db1f7a
73 BricanHbie 1 1ieHTpaIbHBIE YTIIbI bubmmoreka LIOK

https://m.edsoo.ru/ae5f890d



https://m.edsoo.ru/a15549ea
https://m.edsoo.ru/1ecbc886
https://m.edsoo.ru/c0dc264b
https://m.edsoo.ru/861dfd7f
https://m.edsoo.ru/c024ef14
https://m.edsoo.ru/132b4ef6
https://m.edsoo.ru/f089efb9
https://m.edsoo.ru/b41c27f9
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d

bubmuoreka [JOK

74 Brnncannble v ieHTpaIbHbIE YIIIbI https://m.edsoo.ru/d0233fa0
75 Bnmcanubie v IEHTpaIbHBIC YTIIbI bubmorexa LHOK
https://m.edsoo.ru/ccaee9b0
76 BrircanHbie 1 IEHTpaIbHBIC YIITBI bubmmorexa [TOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTeJIbHOU B XOpAOH bubmmorexa [TOK
https://m.edsoo.ru/775efa2f
78 YToa Mexay KacaTeIbHON U XOpI01 bubmorexa LHOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MEXKIY XOPJIaMHU U CEKYIITUMU bubmorexa LHOK
https://m.eds00.ru/022e729c
80 VYTIubl MeXAYy XOpJaMU U CEKYIIMMU bubnmorexa LOK
https://m.eds00.ru/84a32a80
81 BrircanHbie 1 ONMCaHHbBIC bu6mmoreka [IOK
YEeTBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
82 BrrcanHble 1 ONTHCAaHHbBIE bu6mmoreka [JOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ IPU3HAKK BIMCAHHOTO bubnnorexka [JOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBOﬁCTBa Y TIPU3HAKHU BIIMCAHHOTO bubnmnoreka [JOK
YEeTBIPEX YT OJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MpU3HAKHU BIMCAHHOTO bubnuorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anMHoe pacmnonokeHue 1Byx bubmuotexa [JOK

OKpY>KHOCTEHN

https://m.edsoo.ru/420d844e
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B3auMHoe pacnonoxxenue 1Byx bubnmoreka [JOK
88 .
OKPY>XKHOCTEH https://m.edsoo.ru/42da86f2
bubmuorexa [JOK
K .
89 acatiie okpysHocten https://m.eds00.ru/AchfAffo
90 Kacanue okpyxxnocteit. O0miue bubnnoreka [HOK
KacaTeJbHbIE K JIBYM OKPY>KHOCTSIM https://m.edsoo.ru/52dcbe7d
bu6mmoreka [IOK
1 0
o Saser Ne S https://m.edsoo.ru/d2151a62
Kontposnbnas padota o teme "Yriabl 1
92 YeTHIPEXYTOJIBHUKH, CBSI3aHHBIC C bubmorexa LHOK
pexyT W https://m.eds00.ru/26055342
OKPYKHOCTBIO
[ToBTOpeHue u 0000mEeHue. Pemenue 3amay,
93 WJLTFOCTPH UX CBSI3H MEX, bubmorexa HOK
pUpYIOII Ay https://m.edso00.ru/74d89ab9
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 00001eHue. Pemenue 3amay,
94 WILTIOCTPU HX CBSI3U MEX bubmorexa LHOK
PHPYIOT Y https://m.edso0.ru/6d05bcd8
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u o6o61eHue. Pemenue 3aaay,
95 WUTIOCTPHA [IUX CBS3UA MEXK]] bubmmorexa HOK
TPAPYIO Y https://m.eds00.ru/51013847
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u obo61eHue. Pemenue 3aaay,
96 WJUTFOCTPH HX CBSI3U MEX bubmorexa HOK
TPHpYIom e https://m.edso0.ru/248181a0
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o6meHue. Pemenue 3amay,
bubmuoreka [JOK
97 WLTIOCTPUPYIOIINX CBSI3H MEXKITY

pa3INYHBIMU TEMaMH Kypca

https://m.edsoo.ru/dad15fdc
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[ToBTrOopenue u o6obmenue. Pemenue 3anay,

bubmuorexa [JOK

% HUHOCTPUPYIOTIX CBA3M MEAILY 1 https://m.eds00.ru/6a69702b
Pa3JIMIHBIMHA TEMaMHU Kypca
[ToBTrOopenue u o6obmenue. Pemenue 3anay,
99 WUTIOCTPUA [IUX CBS3UA MEXKI] 1 Eubmorexa ITOK
PHpYyIo Y https://m.eds00.ru/0f5b4b87
pa3IMYHBIMU TEMAMU Kypca
bu6mmoreka [IOK
1 4! 1
00 TOTOBAA KOHTPOIILHAs padoTa https://m.eds00.ru/7942fc3c
. bubnuotexa [JOK
101 4! 1
0 TOTOBDI 3aHeT https://m.edsoo.ru/c2695c10
. bubnuorexa [JOK
102 Hrorossiii 3atier 1 https://m.edso00.ru/b4981045
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102
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9 KJIACC

KounyecTBO 4yacoB JIeKTPOHHBbIE
undgposbie
Ne i/m Tema ypoka Kontpoabusbie IIpakTuueckue op
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Cunyc, KOCMHYC, TaHTeHC YIiioB oT 0 10 1 bubnunoreka [HOK
180° https://m.edso00.ru/33005d2b
2 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1 bubmmorexa LOK
P P A https://m.edsoo.ru/aba8dd52
bubmuorexa [JOK
3 o 1
OpMYJIbT TIPHBCACHHA https://m.eds00.ru/98813486
bubmuorexa [JOK
4 o 1
OPMYJIbI TIPUBEICHHS https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuorexa [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
5 Pewmenue tpeyronsHukoB. Teopema 1 bubnnoreka [JOK
KOCHHYCOB https://m.eds00.ru/d934a6e6
bu6mmorexa [IOK
! Teopema curycos . https://m.edsoo.ru/820ebf06
bu6mmoreka [IOK
8 Teopema curycos . https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3aaay ¢
9 HCTIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U 1 bubnuorexa LIOK
p y https://m.edsoo.ru/da65db4c
TEOpPEMbI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
bu6mmorexa [IOK
10 HCIIOIb30BaHUEM T€OPEMBI KOCHHYCOB U 1

TCOPCMBI CHHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne npakruyeckux 3anad ¢

11 HCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB U BuGmorexa LIOK
P Y https://m.eds00.ru/fd237192
TEOPEMBI CHHYCOB
Pemenne npakruyeckux 3anad ¢
12 HCI0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U bubmiorexa LIOK
P Y https://m.eds00.ru/66b247d5
TEOPEMBI CHHYCOB
13 Tpuronomerpuueckue GOpMyIIbI s bubnunoreka [HOK
IIJIOIIAM TPEYrOJIbHUKA, MapauiesIorpaMMa https://m.edsoo.ru/009bf17e
14 Tpuronomerpuyeckue GopMybl 1Jis bubnuorexa [JOK
IJIOIIAIM TPEYrOJbHUKA, apajuiesiorpaMma https://m.edsoo.ru/3479efa2
15 Tpuronomerpudeckue GOPMYIIbI IS bubnuotexa [JOK
IUTOUIAN TPEYrOJbHUKA, NTapajuiesiorpamma https://m.edsoo.ru/c9e4273f
16 Tpuronomerpuyeckue GopMybl 1Jis bubnnoreka [JOK
IIJIOIIAIM TPEYrOJIbHUKA, MapajuIesIorpaMMa https://m.edsoo.ru/35e8ab1f
bubmuorexa [JOK
17 O r
OpMyTta & epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka [JOK
1 ) r
8 opMyJIa L epona https://m.edsoo.ru/8fh80467
bu6mmoreka [JOK
1 ) r
o OpMyIa L epora https://m.eds00.ru/03b9324c
®dopmyra MmIomaau BEITYKIOrO bubnuorexa [IOK
20 .
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 ®opMyiia IUIOIIAIN BBITYKIOTO bubnnorexka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/1b3f8284
29 KonTponbhas pabota no teme "Pemienue bubnnoreka [JOK
TPEYroJIbHUKOB" https://m.eds00.ru/71316455
23 Xopabl ¥ TOJI00HBIE TPEYTOJLHUKH B bubnmnorexa [JOK

OKPY>KHOCTH

https://m.edsoo.ru/dee5b11d
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bubmuoreka [JOK

24 Teopema o mpou3BeIeHUH OTPE3KOB XOP/T httos://m.edsoo.ru/9a6b9583
25 TeopeMa o mpou3BeCHUU OTPE3KOB XO bubmorexa LHOK
P P A P bA https://m.eds00.ru/3280910d
26 TeopeMsbl 0 TPOU3BEIEHUH OTPE3KOB bubnmoreka [JOK
CEKYILHX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 IPOU3BEAEHUN OTPE3KOB bubmumoreka [IOK
CEKYILNX https://m.edsoo.ru/ccdb3092
28 Teopema o kBagpare KacaTeabHON bubmorexa LHOK
P AP https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTeabHON bubmorexa LHOK
P AP https://m.eds00.ru/d6df6c82
bu6mmorexa [IOK
30 Teopenst Hepot 1 Mertenas https://m.edsoo.ru/f2218dfa
bu6mmorexa [IOK
31 Teopemt Hener it Merteras https://m.edsoo.ru/a463clbc
bu6mmoreka [JOK
32 Teopemt Hener it Mertenas https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
IT
33 OFITHE O TOMOTETHH https://m.edsoo.ru/14e624fd
34 KonrtponsHas padora o teme "[lonodue bubnuoreka [IOK
TPEYroJbHUKOB" https://m.eds00.ru/15177855
VYpaBHeHHE NIPSMOH Ha IUIOCKOCTU. YTJIOBOU
35 KO3 GHUIHUEHT U CBOOOTHBIN UJIEH, UX bubmmorexa [OK
H . a ’ https://m.edsoo.ru/2dcfadéb
TE€OMETPUUYECKUN CMBICTT
YpaBHeHHE NPSIMOil HA TIIOCKOCTU. Y TIIOBOM
. bubnuorexa [JOK
36 KO3 (HUIIUEHT ¥ CBOOOTHBIN WICH, UX

TCOMeTpI/ILIeCKI/Iﬁ CMBICJI

https://m.edsoo.ru/fa4fb1b3
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37 [TapanienpHOCTh U EPIEHUKYIIPHOCTD bu6mumorexa [IOK
MPSAMBIX (Yepe3 yrioBon Kod(puiimenT) https://m.eds00.ru/6d686658
bubmmoreka [IOK
38 ¥/PaBHEHNC OKpYKHOCTH https://m.edSOtI)l.ru/1658a6fd
39 Haxoxnenne nepeceueHuii OKpyKHOCTEN U bubnnoreka [HOK
MPSAMBIX B KOOpJAMHATAX https://m.edsoo.ru/36de713a
40 Haxoxnenue nepecedeHuid OKpYKHOCTEH U bubmuorexa [JOK
MPSAMBIX B KOOpJAMHATAX https://m.eds00.ru/5777b234
41 dopmyra pacCTOSHUS OT TOUKH 10 MPAMOit bubmmorexa [JOK
https://m.edsoo.ru/5ffdeecd
[Tnomane napanmienorpaMmma B
42 KOO[;J;[I/III[{aTa)Z HOH}ITI/IZ 00 bubmorexa LHOK
B https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOLIAIN
[Ipumenenne meToa KOOpAMHAT B
43 HI:I))aKTqucKI/I-opI/IeJ:ITI/IpoE;IHHHX bubmorexa LHOK
https://m.edso00.ru/7b10a3a5
F€OMETPUUYECKHX 3a/1auax
44 KonTponbhas padota no teme "Metoz bubnuoreka [IOK
KoopauHat" https://m.edso00.ru/b1271082
bubnmnorexa [JOK
45 Bextopet Ha miockocTH https://m.edsogru/bd9a630e
46 Crno>xeHue ¥ BRIYUTAHNE BEKTOPOB — bubnmnoreka [JOK
MpaBWiia TPEYroJibHUKA U TapajuiesiorpaMmma https://m.edso00.ru/193ca346
47 CnoxeHue ¥ BBIYMTaHUE BEKTOPOB — bubnuotexa [JOK
IpaBuUJIa TPEYroJIbHUKA U IapajuiejiorpaMmma https://m.edsoo.ru/01d8e6al
48 YMHOK€EHNE BEKTOpa Ha YNCIIO0 bubmmorexa LIOK
https://m.edsoo.ru/e540d478
49 Koopaunats! BekTopa bubnmorexa LIOK

https://m.edsoo0.ru/2278518f
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Cl0oXCHHE U BBIUNTAHHUC BCKTOPOB,

50 HO’KCHHE BEKTOpa Ha YUCIIO B bubmmorexa [JOK
™ P https://m.eds00.ru/c492667b
KOOpJMHaTax
CrnosxeHue ¥ BEIMUTAHUE BEKTOPOB,
ol HOXXEHHE BEKTOpPA HA YHCIIO B bubmmorexa [JOK
™ P https://m.eds00.ru/2560ab87
KOOpJIUHATax
52 [IpuMeHeHne BEKTOpOB B (PU3UKE, LICHTP bubnunoreka [HOK
Mmace https://m.edsoo.ru/1cfb8928
53 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Pa3noxxeHus BeKTOpOB 110 0azucy https://m.eds00.ru/757b9b30
54 [TonsTre o 6a3uce (Ha TIOCKOCTH). bu6mmorexa [IOK
PaznosxeHust BEKTOPOB 110 0aszucy https://m.edsoo.ru/cfe5295e
55 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
Paznoxenus BEeKTOpOB 1o 0a3ucy https://m.edsoo.ru/e1a50237
CkanspHoe Mpou3BeIeHNEe BEKTOPOB,
56 FCOMell? qucﬁnﬁ CMEICJ'I 1 BbI a;EeHI/Ie B bubmmorexa LOK
P P https://m.edsoo.ru/afb9a2a0
JIEKapTOBBIX KOOPJMHATAX
57 JIMcTpuOYTUBHOCTD CKAJIIPHOTO bubnnorexka [JOK
MPOU3BEICHUS https://m.edsoo.ru/0bcd3387
CkansipHO€ IPOU3BE/IEHUE U bubnuoreka [IOK
58
MPOEUUPOBAHUE https://m.edso0.ru/0f16f5da
59 IIpuMeHeHne CKaIIPHOTO IPOU3BEICHUS bubnnorexka [JOK
BEKTOPOB JUISl HAXO0XKACHUS [IJIUH U YIJIOB https://m.edsoo.ru/9d7b1240
60 [IpumeHeHne CKamapHOro NPOU3BEACHUS bubnuorexa [JOK
BEKTOPOB ISl HAXOKACHUS JIJTUH U YTJIOB https://m.eds00.ru/99791584
61 [IpuMeHeHne CKasIpHOTO MTPOU3BEICHUS bubnmoreka [JOK

BCKTOPOB AJI HAXOXACHHUA NJIVH U YTJI0B

https://m.eds00.ru/894c1248
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62 Perrenue reomeTpruyueckux 3aaay ¢ bubnmoreka [JOK
MOMOUIBIO CKISIPHOTO TPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuyeckux 3anay ¢ bubnunoreka [HOK
IIOMOILBIO CKAIIPHOTO IIPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 Konrtponsnas padora no reme "Bekropsr” ngg;?::g;grou}; 678294
65 [IpaBuiibHBIE MHOTOYTOJIHUKH, bubnunoreka [HOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBUIIbHBIE MHOTOYTOJIBHUKH, bubnnorexa [HOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.eds00.ru/2517463d
67 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubnuorexa [IOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuibHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edso0o.ru/al16f6e98
69 Yucno m v IMHA OKPYKHOCTH Bubmorexa ITOK
https://m.edso0o.ru/78b4dc48
70 Yucno m v [UIMHA OKPYKHOCTU bubmmorexa LIOK
https://m.edso00.ru/825e73c7
71 JInvHa 1yru OKpy»KHOCTH bubmmorexa LIOK
https://m.edso00.ru/3c2983f9
72 JlIvHa AyTU OKPYKHOCTH bubmmorexa LIOK
https://m.edsoo.ru/4eb62ffb
bubnnorexka [JOK
73 Panmantias Mepa yria https://m.edsogru/d3b68dca
74 Pannannas mepa yria bubmmorexa LIOK
https://m.eds00.ru/e97f0369
75 [Inomanp kpyra u ero 3J1€MeHTOB (CexTopa bubnnorexa [JOK

Y CETMEHTA)

https://m.edsoo.ru/b73a7f0b
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76 [Inomanp Kpyra u €ro 3J€MEHTOB (CeKTopa bu6mumorexa [IOK
1 CErMEHTA) https://m.eds00.ru/10a2b760
77 [Inomane kpyra u ero 3JeMEHTOB (CEKTOpa bubnunoreka [HOK
Y CErMEHTA) https://m.edso00.ru/0d98bb54
78 Brluucnenue nepuMeTpoB U miomaaen bubnmoreka [JOK
(buryp, BKIFOYAOIIMX JIEMEHTHI Kpyra https://m.edso0.ru/1f673d06
79 Brruncnenue nepumMeTpoB U miIomanei bu6mumorexa [IOK
(buryp, BKIFOYAOIINX 3JIEMEHTHI Kpyra https://m.edsoo.ru/adbcd171
Kontponbnas o teme "JlinHa OKpy>KHOCTH bubnnoreka [JOK
80
Y TI01a b Kpyra'" https://m.edso0.ru/0353e638
bubmuorexa [JOK
1
8 Henpartbias CHMMETPHS https://m.edsoo.ru/e63ff8f2
bubmuorexa [JOK
2 -
8 HeHTpabHo-CHMMETpIritbie (urypo! https://m.edsoo.ru/5dbbfd1f
bubmuorexa [JOK
83 I1
OBOPOT https://m.edsoo.ru/a59548ae
bu6mmorexa [IOK
84 O
ceBai CHMMETpIA https://m.eds00.ru/de5f1903
[ToBTOpenue u ob6o61eHue. Pemenue 3aaay,
85 WUTIOCTPHA [IUX CBS3UA MEXK]] bubmmorexa LHOK
TPEPYIO Y https://m.edsoo.ru/46bcel28
pa3IMYHBIMU TEMaMU Kypca
86 Ourypsl, CHMMETPUUYHBIE OTHOCUTEIIBHO bubnuoreka [IOK
HEKOTOPOU OCH https://m.edso00.ru/a6b0094b
bubmuorexa [JOK
7 IT 7
8 ApAIICILHEIM HEPEHOC https://m.eds00.ru/3b681983
88 IlousiTie ABMIKEHHUS U €TO CBOMCTBA bubmorexa LOK

https://m.edsoo.ru/4bda89ea
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bubmuoreka [JOK

89 P
aBeHCTBO uryp https://m.edsoo.ru/aba7d464
[IposiBneHuUs1 CUMMETpPUU B IPUPO/IE, bubnmoreka [JOK
90
YKUBOIUCH, CKYJIBIITYPE, aPXUTEKTYype https://m.edso0.ru/92b823fd
01 Kommno3unuu asuxenuit (mpocreinme bubmuorexa [JOK
IIPUMEPHI) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u o6obmenue. Pemenune 3anay,
92 AJLTIOCTPH HUX CBSI3U MEX bubmnorexa [IOK
Thupyromt Y https://m.edsoo.ru/efefea93
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 00001mEeHue. Pemenue 3amay,
93 AJLTIOCTPH HUX CBSI3U MEX bubmmorexa [TOK
PHUPYIOLL ay https://m.edsoo.ru/c58e409e
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue 3amay,
94 AJLTIOCTPH HUX CBSI3U MEX bubmorexa [TOK
PHUPYIOLL ay https://m.eds00.ru/54d14267
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u ob6o61eHue. Peenue 3aaay,
95 WUTIOCTPHA [IUX CBS3UA MEXK]] bubmmorexa LHOK
TpHpYIo y https://m.edsoo.ru/a78455c5
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06o6meHue. Pemenue 3aaay,
96 WLTIOCTPH WX CBS3U MEX bubmmorexa [IOK
Thupyiom y https://m.edsoo.ru/2e7695cf
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6meHue. Pemenue 3aaay,
97 WIIIOCTPH UX CBSI3U MEX bubmorexa [IOK
pupyroti Y https://m.edso0.ru/6383d98a
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menue. Pemenue 3amay,
bu6mmorexa [IOK
98 WJUTIOCTPUPYIOLINX CBA3H MEKIY

Pa3IMIHbIMU TCMAMH KypcCa

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



https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTrOopenue u o6obmenue. Pemenue 3anay,

99 WILIIOCTPA UX CBSI3U MEX 1 bubmorexa LOK
ThHpyrom y https://m.edsoo.ru/0dcedafl
pa3IMYHBIMH TEMaMHU Kypca
[ToBTrOopenue u o6obmenue. Pemenue 3anay,
100 WUTKOCTPUA LIUX CBSA3U MEXK]I 1 bubmnorexa LIOK
pUpYIo M https://m.eds00.ru/27b735e9
pa3IMYHBIMU TEMaMH Kypca
bu6mmoreka [IOK
101 " 1
0 TOTOBas KOHTPONbHAs padoTa https://m.eds00.ru/073bcf5d
[ToBTropenue u o6o0IIeHue. Perrenue 3amay,
102 WIUIKOCTPUA WX CBA3U MEX 1 bubnmorexa [IOK
TpHpyiol y https://m.edsoo.ru/1852817¢e
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

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

I'eomeTpus

6.1

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

6.2

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

6.3

6.4

6.5

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

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

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

6.6

6.7

6.8

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

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

Pemiate 3amaun Ha KieT4aToOM 6YM3.FC

6.9

[TpoBOAUTH BBIYMCIIEHUSI U HAXOAUTh YUCIIOBblE U OYKBEHHBIE 3HAUEHUS
YIJIOB B TEOMETPUYECKHMX 33/ladaX C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB M MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, 00pa30BaHHbBIX MPH
IIEPECCYCHUM  JIBYX IMapaUIeJIbHBIX IMPsAMBIX  cekyuie. Pemars
IIPAKTUYECKUE 3a7a4X Ha HaXOKJICHUE YIII0B

6.10

Bnaners moHsATHEM IeOMETPUYECKOTO MECTa TOUEK. YMETh ONpPENeNsTh
OMCCEeKTpUCY yIJIa M CEpEeIUHHBIA MEepHeHAMKYISIp K OTpe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK




@opMyJIMPOBATh ONPEIAECICHUS OKPYKHOCTH U Kpyra, XOpAbl U IHAMETpa

6.11 OKPYKHOCTH, IIOJIb30BATbCA MX CBOWCTBAMHU. YMETb IPUMEHATH ITH
CBOICTBA IIPU PEUICHUU 3a/1a4
Brnazners noHATHEM ONMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHTp. Ilomb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VJIJIOB TPEYrOJIbHUKA TEPeCceKarTcss B OJHONH TOYKE, U O TOM, YTO
CEpeIUHHBIC NIEPICHANKYIISPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAI0TCA
B OZHOU TOYKE
BiiageTs noHATHEM KacaTeNIbHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU
6.13 0 NEPIEeHIUKYISIPHOCTH KacaTeJIbHON U pajuyca, MPOBEIEHHOIO K TOUKE
KacaHus
6.14 ITonp30BaTbecs  MPOCTEHINMMHM  IE€OMETPUUECKHMH  HEPABEHCTBAMH,
' MOHMMATb UX NMPAKTUYECKUI CMBICII
6.15 ITpoBOANTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUS C TIOMOLIBIO LIUPKYJIS
' ¥l JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOCHUSI OCHOBHOI
NpoBepsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
6.1 PacniosHaBaTh OCHOBHBIE BHIbl YETBIPEXYTOJIBHUKOB, HX DIIEMEHTHI,
' II0JIB30BATHCS X CBOMCTBAMU IPU PEILIEHUU T'€OMETPUUECKHX 3aa4
6.2 [TprMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEIMaH TPEyTroJbHUKA (LIEHTpa
' Macc) B pElIEHHH 3319
Bnagerp mnOHATHEM CpegHEN JMHUM TpPEYrOJIbHMKA W Tpaleluu,
6.3 IPUMEHATh HX CBOWCTBA IIpU pEIIEHUH TE€OMETPUYECKUX 3a]ad.
' ITonb3oBatbcs Teopemonr Paneca W TEOPEMOM O NPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUISl pEIIeHUs TPaKTUUYECKHUX 3a]a4
6.4 [IpuMeHsATH  TpPU3HAKK  [MOAOOUS  TPEYrOJbHUKOB B pEIICHUH
' F€OMETPUUECKUX 3a]a4
[Tonb3oBatbes Teopemoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
6.5 MpaKTHYECKHX 3a1a4. CTPOUTHh MaTEMaTUYECKYIO MOJIEIIb B MPAKTUYECKUX
' 3a/1a4ax, CaMOCTOSITENIBHO JENIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIME
JUTUHBI
Bnagers NOHATHAMH CHHyCAa, KOCHMHYCa W TaHI€HCA OCTPOro Yyria
6.6 IPSIMOYTOJIBHOTO TpeyrojabHuKa. [1onb30BaThCsl 3TUMH MOHATUAMHU UIS

peICHUS NPAKTUYCCKUX 3a/1avd




6.7

Bbraucnsate  (pa3NuyHBIME - CIIOCOOAMU)  TUIONIA[b TPEYrOJbHUKA H
IUIOUIAId  MHOTOYTOJIbHBIX  Guryp (monb3ysich, TJe HE0OXOAUMO,
KanbKynaTopoM). [IpUMeHSTh MONMy4YeHHbIE YMEHHUS B IMPAKTUYECKUX
3aJavax

6.8

BiageTs NMOHATHUAMM BIMCAaHHOTO M LEHTPAJIBHOIO YIVIA, HUCIIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yIjaX, yIJlax MEXKIy XOpAaMHU (CEKYLLIUMU) U yIIie
MEXy KacaTeJIbHOM U XOpAOH IIPU PELIEHUU T'€OMETPUYECKUX 3a1a4

6.9

6.10

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

[TpuMeHsATh MOTyYeHHBIC 3HAaHHS HA TPAKTHUKE — CTPOUTh MAaTEMaTH4ECKUE
MOZETH IS 3a/ad peabHOM XHM3HM M HPOBOAUTH COOTBETCTBYIOILIUE
BBIYHCIICHUS C IPUMEHEHUEM MOJJO0USN TPUTOHOMETPHUH (IIOJIB3YSCh, Te
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

6

6.1

6.2

6.3

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

I'eomerpus

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

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

Hcnons30BaTh TCOPEMbI CHHYCOB H KOCHMHYCOB [JIsI HAXOXKIACHUA
Pa3jIMYHBIX J3JICMCHTOB TPCYrOJIbHHUKA (((peI_HCHI/IC TPCYTrOJIbHUKOB »),
MPUMCHATH UX IIPU PCILICHHUU I'COMCTPHUICCKUX 3a/1av

6.4

Brnagets moHsATHSMH TIpeoOpa3oBaHHsI MMOJ00US, COOTBETCTBEHHBIX
MeMeHTOB Ton00HBIX (uryp. Ilomp3oBaTbes CBOMCTBAMHU TMOAO0OUS
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JUIMHBI U HAXOAWTH YIJBI Y
nonobueix Quryp. IlpuMeHATs cBoCTBA TOMO0MS B TMPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MIPUMEPHI TOJIOOHBIX QUTYP B OKPYKAIOIIEM
MUpe

6.5

[Tonp30BaTbcss TeOpeMaMH O TIPOM3BENECHUH OTPE3KOB XOpA, O
MPOM3BEACHNHU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOU

6.6

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




[IpuMeHATh CKaJIsIpHOE MPOU3BEICHUE BEKTOPOB IJI1 HAXOKICHUS JJIMH U
YIJI0B

6.7

6.8

6.9

ITons30oBaThCA MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, NPUMCHATHL €ro B
PCICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a1

Brnazneth noHATUSMU IPABUIIBHOTO MHOTOYTOJIbHUKA, JTUHBI OKPY>KHOCTH,
JUIMHBI AYTU OKPYXKHOCTU U PaJlMaHHOM MEphl yria, YMETh BBIYUCIISTH
wionaap Kpyra u ero uacteil. IlpuMeHATH mnonaydyeHHBIE YMEHHS B
MPaKTUYECKUX 3a/1auax

HaxomuTth ocu WM HEHTPhl CUMMETPUH (GUTYpP, NMPUMEHSTh ABUKCHUS
MJIOCKOCTH B MPOCTEUIINX CITydasx

6.10

[TpuMeHsITh IOTyYeHHBIC 3HAHKS Ha TPAKTHKE — CTPOUTH MAaTEMAaTHICCKHE
MOJICTM JIIS 3a7ad PEeallbHOW JKWU3HU W TIPOBOJUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHHUEM TOJA00USIHN TPUTOHOMETPUICCKUX (DYHKITHIA
(MoB3ysICh, I/Ie HEOOXOIUMO, KABKYIISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Todka, npsamas, OTpe3okK, Jdyd. Yrois. Bumsl
6.1 yriioB. BeprukaibHble W CMexHbIE YyIuIbl. buccekrpuca yrma. Jlomanas,
MHOTOyrojpHUK. [lapamiensHoCTh U NepreHIUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunsle gurypsl. OCHOBHBIE CBOIcTBa oceBoit cummerpuu. [Ipumepsl
' CUMMETPHUU B OKPYKAIOILEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOLIBIO LUPKYJIs U JIMHEHKU. TpeyrojbHUK.
' BeicoTa, MennaHna, OuccekTpuca, X CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKU paBHOOEAPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYroJbHUKOB
6.6 CBolicTBa M NMpU3HAKKU NMapajuleNbHBIX NpsAMbIX. CymMMa YIJIOB TpeyrojibHHKA.
' BHemHue yriel TpeyrojabHuKa
[IpssmoyronbHbli  TpeyroibHUK. CBONCTBO  MeIUaHbl  MPSMOYTOJBHOTO
6.7 TpeyrojbHUKa, TpoBeNEHHOM K  rumoreHy3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, Teopema O OonblleM yrie U OOINbIIeH CTOPOHE TPEYroJbHUKA.
[lepnieniukynsip U HaKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYeK. buccekrpuca yrma U CEpeIMHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
6.10 OKpY’XKHOCTh M KpPYyT, XOpAa U JUaMeTp, UX CBOMCTBA. B3anmMHoOe pacnonoxeHue
' OKPYKHOCTH U npsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OxpyKHOCTb, BNHCaHHas B Yyroil. BmucaHHas M onucaHHas OKPYKHOCTH
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, pOMO, KBaApaT, UX MPU3HAKUA U CBOWCTBA




6.3 Tpaneuus, paBHOoOOKast Tpamenus, €€ cBoiicTBa u Npu3Haku. [IpsmoyronbHas
' Tpaneus
6.4 Meron ynBoenus Menuanbl. LleHTpanpHas cummerpus. Teopema Paneca u
' TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyroipHuKa
6.6 [TonoGue TpeyrompHUKOB, Ko3(hduument mnomodus. Ilpuznaku mnomodus
' TpeyroabHUKOB. [IpuMeHeHne nogo0us Py pelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopmyIbl U1 IIIOLIAANA TPEYTOIbHIKA, MapajienorpaMmma, pomoa u Tpanenuu
6.8 CpoiictBa momaneii reomerpuueckux ¢Guryp. OTHOmEHHE IUTOIIAAEH
' HOJ00HBIX (GUryp
6.9 Beruucnenue miomanei TpeyrojJbHHMKOB M MHOTIOYIOJBHHUKOB Ha KJIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHI'€HC OCTPOro yrja HpSIMOYTOJbHOIO TpPEYrojIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnncanHble U LeHTpaIbHbIE YIUIbI, YTOJ MEXKIY KacaTeabHOW U XOpJIOH. YTibl
' MEX1y XOpJIaMU U CEKYILIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 BsaumHoe pacrnonoxenue AByx okpyskHoctel. Kacanue okpyxkHocteid. OOume
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yriaoB otT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PerieHue
' MIPaKTUYECKUX 3aJa4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpaszoBanme momoowus. [1o100Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 NmpoU3BENEHNN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEKYIINX, TeOpeMa O KBaJpaTe KacaTeJIbHON
BekTop, anuHa (MOIyJsb) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IIPOTHUBOIIOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJIJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

olepalyy HaJa BeKTOopamMH. PasnojkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopaunatsl BekTopa. CKalsipHOE IPOU3BENECHUE BEKTOPOB, NPUMEHEHUE IS

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

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

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

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

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

npenacrasienus). [lapamnensusiii nepenoc. [loBopot




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

Kon
NpoBepsSIeMOro
TpeOOBaHNS

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

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

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

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

YMeHue onepupoBarh MOHATHUAMU: CTENEHb C LEJNBbIM IIOKa3aTeseM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOYJICH, aireOpandeckas
JIpo0Ob, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeNeHU OoJiblie
€MHUIIBI, YMEHHE BBITIONHATH Pacu€Thl MO (GopMyiaMm, mpeodpa3oBaHUs
HEJBIX, TPOOHO-PAIMOHATBHBIX BBIPAXKEHUW U BBIPAKEHUU C KOPHIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIH, B TOM YHUCJIE C HCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIpaTOB U KBaapaTa CyMMbI U Pa3HOCTH

YMeHHe onepupoBaTh MOHATUSMH: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM ITEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO € IIEPEMEHHOM;
YMEHHME pellaTh JMHEWHble | KBaJpaTHbIE ypaBHEHUs, JApOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJHOM IIEPEMEHHOH, CHUCTEMBI [BYX
JUHEUHBIX YpPaBHEHHUW, JIMHEWHbIC HEPAaBEHCTBA U HUX CHUCTEMBI,
KBaJpaTHbIC U IPOOHO-pallMOHATILHBIC HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE IIPU PELICHUU 3a4a4 U3 IPYruX MPEAMETOB U MPAKTHUECKUX
3aJ]a4; YMEHHE HUCIIONIBb30BATh KOOPAUHATHYIO MPSIMYIO U KOOPAUHATHYIO
IUIOCKOCTBD JUIsl U300pakeHUs pellIeHN ypaBHEHUH, HEPABEHCTB U CUCTEM




YMeHue onepupoBath MOHATHAMH: (YHKIMSA, Tpapuk (QyHKIUH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3pPACTaHHUS,
yObIBaHMs, HauOoJblllee W HAMMEHbIEe 3HAYCHUS (YHKIUHM; YMEHHUE
OIlEpUpPOBATh TOHATUSAMH: MpsAMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
byHKIMA, KBajpaTuyHas (YHKUOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku pyHKIHHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsT CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

YMmeHune OIIepPUPOBATh HOHATHAMMU: H0CJIEI0BATEIbHOCTb,
apudMeTHUecKasi U TEOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIB30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YICHA MPH
pellleHnu 3a7ad, B TOM YHUCIIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
peanbHON JKU3HU

VYMeHue pemars 3a/1aui pa3HbIX TUIIOB (B TOM YMCIIE HA IPOLEHTHI, JOIH
Y YacTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IMOKYIIOK U YCIIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIENOBATH IIOJYyYEHHOE PELICHHE H
OLIEHUBATh MPABJIONOA00HOCTh MOJYYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUSAMU: (UTYpaA, TOUKA, OTPE30K, IpsIMast, 1yY,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH H
PaBHOCTOPOHHUI  TPEYrOJIbHUKH,  HPSIMOYTOJbHBI  TPEYroJIbHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napauenorpaMM,  pomM0O, NPSAMOYTOJbHHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periath 3aa4u, B TOM YUCIIE U3 TOBCETHEBHOM KHU3HU,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakron

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

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




[Tudaropa, TPUrOHOMETPUIECKUE COOTHOIICHUS JIsSI BBIYMCICHUS JUIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300paxkaTb IUIOCKHME (QUTyppl W WX  KOMOHMHALUH,
IPOCTPAHCTBEHHBIE (UTYpPbl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY  WJIH
CHUMBOJIBHOMY OIHCAaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA HA
YKCII0, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JJIs PEICTABICHUS JaHHBIX U PELICHUs 3aa4, B
TOM YHCIIE U3 IPYTUX y4EOHbIX NPEAMETOB U pealbHON KU3HU
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YMeHue onepupoBaTh MOHIATHIME: CTOJIOUKOBBIE U KPYTOBBIE TUATPAMMBI,
TaOnuIBl, cpeaHee apudMeTHueckoe, MeauaHa, HaubOojbllee U
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B TaOJIMIIaX ¥ HA TUarpaMMax, OTPAKAIOIYI0 CBONCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHHI; YMEHHE paclo3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh MOHATUSAMHU: CIIYY4alHbI ONBIT (CIydalHBIN
AKCIIEPUMEHT), DJJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4ailHOTO OIbITa, CIy4aiiHOe COOBITHE, BEPOSITHOCTh COOBITHS; YMEHNE
HaXOJUTh  BEPOSTHOCTH  CIy4YaWHBIX COOBITUH B  OMNBITaXx C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE pelliaTh 3a1a4H
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH pEabHBIX COOBITUH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSITHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSAX
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YMenue BLI6I/IpaTL HOI[XOI[SHJ_II/Iﬁ I/I3y‘ICHHBII71 MCTO JJId pCHICHUA 3a1a1H,
MNPUBOJAUTE HNPHUMEPBI MAaTEMATUUYCCKHUX SaKOHOMepHOCTeﬁ B Mmpupoac u
KN3HHU, pacClio3HaBaThb IPOABJICHUC 3aKOHOB MATEMAaTUKU B HCKYCCTBC,
OIMMUCBIBATh OTACIBHBIC BBIAAIOIMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IIPUBOJUTH ITPUMEPLI MATEMATUUCCKHUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOPUHN




INEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

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

2.4 Anrebpanueckast 1poOb

ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apupmeTnuecKkuMu

25 KOPHSIMH HAaTypalbHOU CTETICHH
3 YpaBHEHUS U HEPAaBEHCTBA

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

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

3.3 Pernienue TeKCTOBBIX 3a1a4
4 UwrcioBbIe TIOCTIEI0BATSIIBHOCTH

4.1 [TocnegoBarenbHOCTH, CLIOCOOBI 3aJaHUS TTOCIEIOBATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas mporpeccuu. opmyia CI0KHBIX MPOIICHTOB

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

>1 [TpoMeXyTKH MOHOTOHHOCTH (DYHKIIMH. MaKCUMyMbl U MUHHUMYMBI (DYHKITHH.
Haubonpiiee n HauMeHblee 3Ha4YeHUE (PYHKIIUN 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 CBOMCTBA
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




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






