PABOYAS ITPOT'PAMMA

yueOHoro kypca «I'eomerpus (yriay0JaéHHbIH YPOBEHb)»

JU1s1 oOyuarommxcst 7 — 9 xkjaccoB

MHOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX PAa3/eiOB IIKOJIbHOM MaTeMAaTHKH,
UMEIOIINNA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMEPOB (QUIYp, HUX
OTHOIIEHWH W B3aUMHOE PpACIIOJIOKEHHE, ONMHUPAeTCs Ha JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. LIeHHOCTh M3ydeHHsT FeOMETpUM Ha YPOBHE OCHOBHOTO
o011ero oopazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYUYAIOLIUICS YUUTCS IPOBOIUTD
J0Ka3aTeNbHbIE PACCYK/IEHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHMs, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOWMCTBA OT NPHU3HAKOB,
dopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHue Jl0KazareabHas
JVHUS UMEET AJIs1 YIITyOJIIEHHOTO U3yYeHUsI MaTEMATHUKH.

[lenpro U3y4eHUs] TEOMETPUU SIBIISIETCS MCIIOJb30BaHNE €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3aJad, BCTPEUAIOITNXCS
B peanbHOM  xu3HM. OOyuwaromuiics JODKEH  HAy4YWuTbCs — OMNPENEsaTh
re€OMETPUYECKYI0 (PUTYpy, ONHUCHIBATH CJIOBAMU YEPTEX WIM PHUCYHOK, HaWTH
IUIOIIa/lb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Tapaka IJjis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemieHun 3amad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTCsS CTPOUTH
MaTeMaTUYeCKUe MOJENM  PEANbHBIX KU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOT'O pe3yJIbTaTa.

Oco6eHHOCTh Y4eOHOro Kypca YriIyOJaE€HHOTO U3yUYEeHHUSI TEOMETPUN COCTOUT
B TOM, YTO 00ydaromurecs: He MPOCTO 3HAKOMSATCS C ONPEACTIEHHBIMU MTOHITHIMH, a
YBEpEHHO OBajeBaloT UMH. CyIECTBYIOIIME TEMbl MPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3YYaIOTCs Ha OoJiee rTyOOKOM ypoBHE, a 00ydaromuecs npuoopeTaoT
YMEHHsI, TOMOTAIOIME MM YBEPEHHO TNPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX NPEAMETAX, IPEXK/Ie Bcero pusuke u nHPoOpMaTHKe,
a TaK)Ke I0JIb30BAThCs IOJYYEHHBIMU 3HAHUSIMU IPU PEIIEHUU NPAKTHUECKUX
3ajad.

CornacHo yueOHOMY TulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOnEHHBIN
yueOHbIl Kypc «I'eoMeTpushy, KOTOPBIN BKIIIOUAET CIEIYIOIINE OCHOBHBIE Pa3/ieibl
cogepxkanusi: «Hawama  reomerpum», «TpeyronbHukm», «OKpyKHOCTHY,



«YeTblpéxyrobHUKNY, «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxe «MeTton koopauHaty», «Bekrops», «IIpeodpazoBaHus MIIOCKOCTH .

Ha wu3yuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uacoB: B 7
kiacce — 102 gaca (3 gaca B Hefieno), B 8 kinacce — 102 gaca (3 yaca B Hefleni0), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COJEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anmHOe pacrnonokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI 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[iinHa somanoi. MHoroyronsHuku. [lepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmme nmoctpoeHus. MTHCTpyMEHTHI 11l U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

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

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPUH.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CymMMa YIJOB TpEyrojbHUKA. BHEmHMe yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas. CBOMCTBO MeAUaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEAEHHOMN K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsmoil. KacarenpHass M cekymias K OKpYXHOCTH. OKpPYKHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEAUHHBIN MIEPIICHINUKYJIAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUSA MPOCTEUIINX MOCTPOEHUM, 3TaIlbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

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

CpenHsast nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIMAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 1151 IPOU3BOIBHOIO YETBIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIC (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° u  60°.
[IponnopurOHANBHBIE OTPE3KH B MPSAMOYTOJIBHOM TPEYTOJIbHHKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
VYriel MeXIQy XOpAaMH W CEKyIIMMH. BIMCaHHbIE M ONUCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M 4YeThIpEXYroJpbHUKH. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eThIpEXYrojbHUKA. B3anMHoe pacronoxkeHue nByX OkpyxHocTell. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXAecTBO.  Popmynsl  mpusBercHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuiesnorpamma, pomb6a, tpaneuuu. Popmyna ['epona. dopmyna muomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

ITonoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Nmpu peneHur reoMeTPUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBor Kod(h UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYKHOCTENM U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [[pumeHeHre BEKTOPOB B (PU3UKeE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHO€  TpOW3BEACHUE M  MNpoeHUpoBaHHE. [IpuMEHEHue CKaIIpHOro



IIPOU3BEACHUS BEKTOPOB JUIA HAXOXKJIECHWS [JJMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [ToBopoT.
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 PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM 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
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM H
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JACHWH, YMEHHUIO BHUJIETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MAaTEMaTHUYECKONM HayKd Kak c(epsl 4YeIoBeuecKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas Quznyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaloIIeH cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCUCTBUSAM B YCIIOBUAX HEONPEACIEHHOCTH, 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;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynbraTe oCcBOEHHS MpOTrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAJIbHBIMH PETYISATHUBHBIMU JCHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble JJoruueckue a1eiicTBUA:

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



BOCIIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPEoOpa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHWUS,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOTro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 0000IIECHUIA;

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 U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

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

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU TIO KPUTEPUSIM, TPEITOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/€¢ 0OCYXXIIeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAMBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIaJa B OOMmMUN pe3ylbTarT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yUEOHBIX CHUTYalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLMUH TPU U3yYCHHUH 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 U3y4€HHbIE TIE€OMETPUYECKHE (UTYpbI, OINPEAENATh UuX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH INPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
PU3HAKU M CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3aa4.

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

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBHIUMCICHHUS W HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYCHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXKJECHUE YIJIOB.

Bnanete monsituem reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTeJIbCTBE T€OMETPUUECKUX YTBEPKICHUN U ITPU PELICHUU 3aa4.



@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JHaMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKHU.

K xoHmy oOyueHus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMeTHbIE PE3YyIbTaThI:

Pacrio3naBaTh OCHOBHBICE BHIBI YETHIPEXYTOJNBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYrojJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHICHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopemMy O IPONOPIUOHATBHBIX OTPE3KaX, IPUMEHSITh UX IS PEIICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh HX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMETh mpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
NPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Momo0MEe B MPAKTUUECKHUX 33]auax.

BeiBomuTh W uCHONB30BaTh mOpocTeiimue (opMynbl A IUIOLIAAd
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, T€ HEOOXOAUMO, KaJIbKYJISITOPOM). 3HaThb OTHOIICHHE ILIOIIAeH



NoIOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHHH 33aAad. [IpUMeHATH MoITydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE JITIUHBL.

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

K koHIity oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTyYUT CIAEAYIONUE MPEIMETHbBIC
PE3yJIbTaTHI:

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

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM I HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pEeLIeHNN NTPAKTUYECKUX 3a4ad.

[IprMeHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneiuu, BEIBOJAUTh U TPUMEHATh hopmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIIax MEXAYy XOpIaMH
(CeKyIIMMHM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOH MPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, pabdOTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



KodpuImeHTa ¢ BO3pacTaHWEeM U YOBIBAaHMEM JHHEWMHON (QYHKIMH. YMETh
pemarb METOJOM KOOpPAMHAT 3aJadyM, CBSA3aHHbIE C NapaJLIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, TUIOHIa[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IrEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1a4yax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBAaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
BiageTes npakTUYECKUMH MHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0KEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUW. IIpUMEHSATH TMONydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bnanete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEACHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOTO Tpou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEEHUE BEKTOPOB B
anredpandecknx U GU3NIECKUX 3a7avax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOLIAAb Kpyra u
ero yacred. Ilonumare cmbici uucna w. [IpuMeHATH MOJSydYeHHbIE YMEHHUS TpU
pEelIeHUN TPAKTUYECKUX 3a7ad. 3HATh MCTOPUYECKHE CBEACHUS 00 H3MEpPEHHU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeHATh ABMXKEHUS IJIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOMTh MAaTEMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOILME BBIYMCIEHUS



C TPUMEHEHHEM IMOAO00MS M TPUTOHOMETPUYECKUX (PYHKIHH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie  IIpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Hauana reomerpuu. [Ipocreitime
1 reoMeTpuUYecKre GUTryphl U UX CBOHCTBA 28 1 bubmmorexa [IOK
P P ' https://m.edso0.ru/78c146c4
H3mepeHne reoMeTpuuecKiX BeITUYUH
bubnuoreka [{OK
2 Tpeyrosbnit 19 1 https://m.edsoo.ru/78c146c4
[TapamnensHocTs. CymMMa yriioB bubmmoreka [JOK
3 15 1
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsmMoyrosibHBIE TPEYTOTBHUKH 7 bubmmorexa [IOK
pAMoyr peyr https://m.edsoo.ru/78c146c4
bubnunorexa LIOK
r 1
> COMETPHTCCKHE HEpAaBeHETRA > https://m.edsoo.ru/78c146c4
OxpyxxHocThb. ['eomeTpuyeckue mecra
6 Toqpe}llc [TocTpoenus CII)'IOMO bIO IIUPKYJIS 18 1 bubmorexa LOK
" p HIbIO HHPKY https://m.edso00.ru/78c146¢c4
U JIMHEUKH
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uugpoBbie
Ne i/ P Konrposbnsie | IIpakTnyeckue (p )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubnuorexa [IOK
1 HervipexyronbHiicn 22 1 https://m.edsoo.ru/a5ch98eb
bubmuoreka [{OK
2 Homobue 16 L https://m.edsoo.ru/a5ch98eb
bubnuoreka [{OK
3 Hromaze 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hayana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VYIuIBl M 4eTBIPEXYTOJIbHUKY, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS bubmmnoreka HOK
6 - 10 1
3HaHUHN https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! Peuerte TpeyrokHHKOB 22 . https://m.edsoo.ru/dddde230
bubnuoreka [IOK
2 Honobue Tpeyroerukos 12 1 https://m.edsoo.ru/dddde230
bubmuoreka [{OK
3 Meron xeopaurar 10 . https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Bexrops: 20 1 https://m.edsoo.ru/dddde230
bubmuoreka [IOK
S Jlunta OKPYKHOCTH | IUIOMAH KPYra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka IIOK
6 JBHOKEHHS ITIOCKOCTH 10 https://m.edsoo.ru/dddde230
-, [ToBTOpenue, 06001IEHNE, 12 1 bubnmorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne HMara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTesibHbIE PeCypchbl
padoThI padoThI

1 Wcropust BO3HUKHOBEHUS U 1 bubmumoreka [IOK
pa3BUTHUS TEOMETPUH https://m.edso00.ru/925af86b
Hauanbnabie nonsTus

2 reometpuu. Touka, mpsamast 1 bubmorexa HOK

PHH. 1P ’ https://m.eds00.ru/659c4331
OTPE30K, JIy4d
HavanbHble noHsTHA
3 reoMmerpun. Touka, mpsmas 1 bubamorexa LOK
pHit. - 1P ’ https://m.edso0.ru/20bael2a
OTPE30K, JIy4d
[TonsTre 06 akcuome,

4 TeopeMe, 10Ka3aTeNbCTBE, 1 bu6mmoreka [JOK
ONIPEEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
IpU3HaKe
B3aumHoe pacnionoxxenue

5 TOUYEK Ha npsiMoil. M3mepenue 1 bubnuoreka [IOK
JUTMHBI OTPE3Ka, pACCTOSIHUE https://m.eds00.ru/92b776f1
MEXly TOUKaMHU
BzaumHoe pacnionoxenue

5 TOYEK Ha npsmoil. 3amepenue 1 bubnnoreka [JOK
JUIMHBI OTPE3KA, PACCTOSHUE https://m.eds00.ru/9c500788
MEXAYy TOUKaMu

7 B3anmHoe pacnonoxenue 1 bubnnorexa [JOK
TOYEK Ha npsmoil. Mzmepenue https://m.edsoo.ru/7f06e8ce



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/9c500788
https://m.edsoo.ru/7f06e8ce

JJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIAYy TOUKaMU

[TonymnockocTs 1 yroi. Buapl

bu6mmoreka [IOK

8 yrJ108. A3sMepenue BenuHHH https://m.edso00.ru/36862bf3
yTJIOB
IMonymiockocTs U yroi. Buasl

9 JIO}];HI/ISMC eHI/Ie}];reJII/I‘II/IHH Bubmaorexa ITOK
YIIIOB. p https://m.edsoo.ru/21ce4ff2
yTJIOB
TTonymiockocTs 1 yroi. Buabl

10 JIO}];HI/ISMG eHI/Ie}];reJII/I‘II/IHIl Bubmorexa ITOK
YII0B. p https://m.edsoo.ru/ce214e34
yTJIOB
BepTukanabHbie U CMEKHBIC

11 nel. [TapaniiensHbie 1 bubmmorexa [IOK
YIJIBL 11ap https://m.edsoo.ru/7399faea
NEPIIEHIUKYIISPHBIC MIPSIMbIE
BepTukanabHbie U CMEKHBIC

12 el [lapamienbusie U bubmmorexa LHOK
yribt. Hap https://m.edsoo.ru/5c2c0dff
NEPIICHIUKYIISIPHBIC TIPSIMbIE
BepTukanbHbie U CMEKHBIE

13 el [lapamienbusie U bubmmorexa LHOK
yribt. Hap https://m.edso0.ru/4a4bf678
NEPICHIUKYIISPHBIC TIPSIMbIE
BepTukanbHbie U CMEKHBIE

14 el [lapamienbusie U Bubmorexa ITOK
yribt. Hap https://m.edsoo.ru/84ee61de
MEPIICHIUKYIISIPHBIC TIPSIMBIC
BepTukaiabHbIe U CMEKHBIC

15 el [lapamnenbasie u Eubmorexa ITOK
yribL. Hiap https://m.edsoo.ru/d04bb9c5
MIEPIICHIUKYIIIPHBIC TIPSIMBIC

16 buccekrpuca yrina bubmmorexa LIOK

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
https://m.edsoo.ru/5c2c0dff
https://m.edsoo.ru/4a4bf678
https://m.edsoo.ru/84ee61de
https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c

bu6mmoreka [IOK

17 b
receKipuca yria https://m.eds00.ru/557998af
bubmuoreka [JOK
18 b
veceidprica yria https://m.eds00.ru/5a89182
19 Jlomanas. Buabl ToMaHBIX. bubmuorexa [JOK
JnuHa 1omaHOM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buabl ToMaHBIX. bubmuorexa [JOK
JlnnHa nomaHou https://m.edsoo.ru/91fe52bc
Mmuoroyronsauku. [lepumerp
21 MHOroyroibHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIbIX U HEBBIITYKJIBIX https://m.edsoo.ru/Oaab8dfc
MHOTOYT'OJIbHUKAX
MHuoroyronsHuku. [lepumerp
99 MHOroyrojbHuka. [lonstue o bubnnorexa [HOK
BBIITYKJIbIX U HEBBIITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTI'OJIbHUKAX
MHoroyronasHuku. [lepumerp
93 MHoOroyroiabpHuka. [Ionarue o bubnnoreka [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTI'OJIbHUKAX
MuoroyronasHuku. [lepumerp
24 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX
MHuoroyronasHuku. [lepumerp
o5 MHoroyroisHuka. [Ionarue o bubnnoreka [JOK

BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

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



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
https://m.edsoo.ru/c84d7212
https://m.edsoo.ru/91fe52bc
https://m.edsoo.ru/0aab8dfc
https://m.edsoo.ru/27b15065
https://m.edsoo.ru/5cc7a352
https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8

26 WNHCcTpyMeHTHI U151 U3MEpPEHUI bubnmoreka [JOK
Y MOCTPOEHUM https://m.edso00.ru/333ech98
97 NHCcTpyMeHTHI 1Sl U3MEpPEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.edso00.ru/26b0a806
KonrponbHas padora no reme
"Hauana reomerpun.
[Ipocreiimme reomeTpudecKue bubnuoreka [IOK
28 .
(GUTypBI U KX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenue reoMeTpu4ecKux
q)Hpr"
Menuana, GuccekTpuca u bubnuorexa [JOK
29
BBICOTA TPEYTOJIbHUKA https://m.edso00.ru/9ae97099
Menuana, 6uccekTpuca u bubnuorexa [JOK
30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroibHUKOB bubmmorexa LOK
eyt https://m.edsoo.ru/8e04a02f
[IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
32
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/0f5d60af
33 [IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b
34 [IepBrIii 1 BTOpOI pU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/34f8650e
I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
35
paBEHCTBA TPEYrOJIHLHUKOB https://m.edsoo.ru/ffe06285
36 I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edso00.ru/79753cdf
37 PaBHOGenpeHHbBIE bubnnorexa [JOK

TPECYTrOJIbHUKH U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9



https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
https://m.edsoo.ru/9ae97099
https://m.edsoo.ru/dc3e45d1
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https://m.edsoo.ru/c59fdae9

38 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTOJIbHUKU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTrOJIbHUKU U UX CBOMCTBA https://m.edso0.ru/1c2cc982

40 [TpusHak paBHOOEIPEHHOTO bubnnoreka [HOK
TpeyrojbHUKA https://m.eds00.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnnoreka [HOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7

42 TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYrOJIbHUKOB https://m.edso0.ru/b4229637
TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK

43
TPEYTOJILHUKOB https://m.eds00.ru/7a899c49

44 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CEBOI

45 cummetpuei. [Tpumepst bubnuotexa [JOK
CHMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
@urypsl ¢ 0ceBOI

46 cummerpuen. [Ipumepsl bubnuoteka [JOK
CUMMETPUU B OKPYKAIOLIEM https://m.edsoo.ru/a48cfOcd
MuUpe

47 KonTtponbHas pabora o teme bubnuoreka [IOK
"TpeyronbHuku" https://m.eds00.ru/6f0a9a78

bubmuorexa [JOK
48 HapauensocTs npsMbix https://m.edso0.ru/a081482d
49 CBolicTBa U NpU3HAKU bubnnorexa [JOK

MnapajiCJIbHBIX MIPAMBIX

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



https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
https://m.edsoo.ru/480b3c40
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50 CBoiicTBa U NpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edso00.ru/75899b52
CBoiicTBa U NpU3HAKU bubnmoreka [JOK

51
napasuleIbHbIX MPSIMBIX https://m.edsoo.ru/e0fde699

59 CBolicTBa M IPU3HAKU bubnnoreka [HOK
napasuIeIbHbIX MPSIMBIX https://m.edsoo.ru/74e8bd74

53 CBolicTBa ¥ IpU3HAKU bubnnoreka [HOK
napasuieIbHbIX MPSIMBIX https://m.edso0.ru/070fd7db

54 CBoiicTBa U NpU3HAKU bubnnoreka [JOK
IapaJlJIeIbHBIX IIPSMBIX https://m.eds00.ru/5¢90c339

55 CyMMa yriioB TpeyroJibHHKa bubmmorexa [JOK

y yE peyr https://m.edsoo.ru/d1dca5cd

56 CyMMa yriioB TpeyrojibHMKa bubmmorexa [JOK

Y E eyt https://m.edsoo.ru/7af6d9e6
57 BuemHue yrisl TpeyrojibHUKA bubmorexa LHOK
YR TPEYT https://m.edsoo.ru/bc409f4f
58 Bremnaue yribl TpeyrojibHHUKa bubmmorexa [TOK
. peyt https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YTJIOB
MHOTOYTI'OJIbHUKA U CyMMa bubnnorexa [JOK

59
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YTJIOB

60 MHOI'OYTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YITI0OB BBIITYKJIOTO https://m.edso00.ru/e638a510
MHOTOYTOJIbHUKA

61 CyMMa BHYTPEHHUX YIJIOB bubnmnorexa [JOK

MHOTI'OYT'OJIbHHKa U CyMMa

https://m.edsoo.ru/b75edeOe



https://m.edsoo.ru/75899b52
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BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOTI'OYT'OJIbHHUKA

KonTponbhas pabota no teme

bu6mmoreka [IOK

62 "T1 .C
APAIEILHOCTE yMida https://m.eds00.ru/40947485
YTJIOB MHOTOYTOJIbHUKA
[Ipu3Haku paBeHCTBA
63 IPSIMOYTOJIBHBIX bubmorexa LHOK
PAMOYT https://m.edso0.ru/330d63ff
TPEYTrOJIbHUKOB
[Ipu3naku paBeHcTBa
64 MPSMOYTOJIBHBIX bubmorexa HOK
PAMOYT https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [leprneHauKyIIsIp U HaKJIOHHAs bubmorexa [TOK
PHCHAMKYTAD https://m.eds00.ru/957310000000000
CBOHCTBO MeIHUAaHBI
MPSIMOYT'OJIBHOTO bubnuoreka [IOK
66 .. .
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K TUTIOTEHY3¢
CBONCTBO MeqUaHBI
67 HPSIMOYTOJIBHOTO bubnnoreka [JOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
[IpssmMoyTOIBHBII
68 TPEYTOJILHUK C yIJI0M B 30 bubmmorera [TOK
peyr yr https://m.edsoo.ru/52b57d0f
rpaaycoB
IIpssMoyTOIBHBIN
69 T pe OJ}IIEHI/IK ¢ yriaoM B 30 bubmorexa HOK
peyr yr https://m.edsoo.ru/aec6d443
rpaaycoB
70 CooTHoIEHNS MEXY bubnuorexa [IOK



https://m.edsoo.ru/40947485
https://m.edsoo.ru/330d63ff
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CTOPOHAMH U yIIIaMU
TpeyrojbHUKa

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

CooTHOIICHUS MCXKOY

bu6mmoreka [IOK

71
CTOPOHAMIL 1 yritav https://m.edso0.ru/5ea388d0
TpeyrojbHUKa
HepaBeHCTBO TpeyronbHHKA.
72 HepaBeHCTBO 0p Ji]IZHe bubmmorexa LIOK
p N A https://m.edsoo.ru/50fa9985
JIOMaHOM
HepasenctBo Mexny
73 MEPICHINKYIISIPOM U bubnnoreka [JOK
HAaKJIOHHOU. PaccTtosHue ot https://m.edsoo.ru/7284chde
TOYKHU 1O NPSAMOUN
KonTtponpsHas pabora o
teMaM "[IpssmoyrosibHbIE
74 S — bubnnorexa [JOK
”p o ’ https://m.edso0.ru/85f00be3
I'eomeTpuueckue
HepaBeHcTBa"
75 OKpyXHOCTb, XOPJIbI U bubnunoreka [JOK
JMaMeTpBl, UX CBONCTBA https://m.edso0.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI U bubnmnorexa [JOK
JIMAMETPBI, UX CBOMCTBA https://m.edsoo.ru/02406d49
B3aumHoe pacnionoxenue
77 OKPY>KHOCTH U TIPSIMOM. bubnmnoreka [JOK
KacarenbHas u cexymas K https://m.eds00.ru/00d222d9
OKPYXHOCTH
BzaumHoe pacnionoxxenue
. bubmuotexa [JOK
78 OKPYKHOCTH U MPSAMOIA.

Kacarenbnas u CCKYyLIasd K

https://m.edsoo.ru/4f8753bb
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OKPYKHOCTHU

B3aumnoe pacrnonoxenue
OKPYKHOCTH U MPSAMOIA.

bubmuoreka [JOK

[ KacarenpHas u cexymas K https://m.edso0.ru/a52f2800
OKPYKHOCTHU

80 OKpYy>XHOCTb, BIIUCAHHAS B bubnnoreka [HOK
yroi https://m.eds00.ru/3767ac35

81 OKpy»XHOCTb, BHUCAHHAs B bubnnoreka [JOK
yroi https://m.edso0.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM

82 Mecre Touek. [Ipumepsr bubnuoreka [IOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IIOCKOCTH
ITonsiTHE O TEOMETPHUUECKOM

83 MmecTe Touek. [Ipumepnl bubnnorexa [HOK
T€OMETPUUYECKUX MECT TOYEK https://m.edsoo.ru/621adf85
Ha TIOCKOCTH

84 OnucaHHast OKPYKHOCTb bubnuorexa [JOK
TPEYrOoJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7

85 OrnucaHHast OKPYKHOCTb bubnuotexa [JOK
TPEYTrOJIbHUKA, €€ LIEHTP https://m.eds00.ru/c96254e9
MeTto1 reOMETPUYECKUX MECT

86 TOYEK IIPU PELICHUH bubmmorexa LIOK

https://m.edso00.ru/5894e7a4

reOMEeTPUUECKUX 3ajau
MeTto1 TeOMETPUYECKUX MECT

87 TOYEK TPU pEIICHUN bubmmorexa LIOK

https://m.edso00.ru/784342d1

reOMEeTPUUECKUX 3aja4

88 Metop reoMeTprUIeCKuX MECT bubmuotexa [JOK



https://m.edsoo.ru/a52f2800
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TOYEK P PEIICHUN
reOMETPUUYECKUX 3aja4

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

89

MeTto reoMeTpu4ecKiX MECT
TOYEK P PEIICHUU
reOMETPUUECKUX 3aja4

bu6mmoreka [IOK
https://m.edsoo.ru/6903dff0

90

OO6ocHOBaHUS TPOCTEUIITUX
MOCTPOEHUM, TaIlbl 3a1a4H Ha
IIOCTPOEHHUS, PELLICHUE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEVKON

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

91

O60cHOBaHUS MPOCTEUIINX
MIOCTPOEHUM, ATaIlbl 3a1a4H Ha
MOCTPOCHUS, PEIICHUE 3a/1a4
Ha MOCTPOEHUE IIUPKYIIEM U
JIMHEUKOH

bu6mmorexa [IOK
https://m.edsoo.ru/f3bfbf74

92

KonrponbHas padora no reme
"OKpy’KHOCTb.
I'eomeTpuyeckue Mecra
touek. ITocTpoenus ¢
MOMOIUIBIO IIUPKYJIS U
JTUHEUKH"

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

93

[ToBTOpeHue u 060061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3U
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/f0e38fa3

94

[ToBTOpenue u o6oOIIeHNE.
Pemienune 3anau,
WJLTIOCTPUPYIOIINX CBS3H

bu6nmoreka [JOK
https://m.eds00.ru/38a31139
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MEX1y pa3IUYHbBIMU TEMaMU
Kypca

[ToBTOpeHue u 0600IIEHNE.
Pemenne 3amau,

95 WILTIOCTPH HUX CBSI3U Bubmiorexa LIOK
pHpyIom https://m.edsoo.ru/7382bcc4
MEXy pa3TUIHBIMU TEMaMU
Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
96 WLTIOCTPH [NX CBA3U Bubmmorexa [IOK
PHpYIo https://m.edsoo.ru/a4f457ea
MEXTy pa3IUIHBIMU TEMaMHU
Kypca
[ToBTOpEeHME B 00O0IIEHNE.
Pemenue 3amauy,
97 WILTIOCTPH HUX CBSI3U Bubmiorexa ITOK
PUPYIOIL https://m.eds00.ru/07e567el
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpenue n oboObIIEeHHE.
Pemenne 3amau,
98 WLTIOCTPH WX CBSI3U Bubmzorexa LIOK
prpyrott https://m.edsoo.ru/8a4b94e4
MEXTy pa3TUIHBIMU TEMaMU
Kypca
[ToBTOpEeHue u 060061IeHNE.
Pemienune 3amau,
99 AILTIOCTPHU X CBI3U Brbmrotexa IOK
PHPYIOT https://m.edso00.ru/397d166b
MEXy pa3TUYHBIMU TEMaMU
Kypca
100 [ToBTOpenue u o6oOIIeHNE. bubnuorexa [IOK

Pemienune 3amau,

https://m.edso0.ru/c60d778a
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HIUIIOCTPUPYIOIIUX CBA3H
MCXKAY pa3JIndYHbIMU TEMaMU

Kypca

HToroBasi KOHTpOJIbHAS

101 pabora

bu6mmoreka [IOK
https://m.edsoo.ru/fd50754a

[ToBTOpeHue u 0600IIEHNE.
Pemenue 3amau,

102 WITIOCTPUPYIOIIUX CBS3H
MEXKy Pa3IUYHBIMUA TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.eds00.ru/971f7836

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://m.edsoo.ru/fd50754a
https://m.edsoo.ru/971f7836

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero U3yyeHHs = oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 Bu6muotexa [JOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moteka [JOK
CBOMCTBA https://m.edsoo.ru/Odbbebfb
3 [TapannenorpamM, ero npu3HaKku u 1 Bbu6motreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [TapannenorpamM, ero npu3HaKku u 1 Bbu6moreka [JOK
CBOICTBa https://m.eds00.ru/dc674776
5 [TapannenorpamM, ero npu3HaKku u 1 Bbu6moteka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
5 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
3 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoteka [IOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBapaT, UX 1 bubnuorexa [IOK
IIPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
but6mmorekxa [IOK
10 C 1
PEAFAR JHHHS TPEYTOIBHHKA https://m.edsoo.ru/6elbcbbb
bu6nunorexa LIOK
11 1
Cpetisist JHHMA TPEYTObHIKa https://m.edso00.ru/6b23a4c3
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Tpanemus. PaBHoOeapenHast

bubnunoreka LIOK

12 Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edso00.ru/17f960ca
14 [IpssmoyronbpHas Tpanenus bubamorexa LIOK
https://m.eds00.ru/3375c8f3
15 CpenHsist TUHUS Tpaneun buGnuorexa [IOK
https://m.eds00.ru/7963a7f5
bubnnoreka [JOK
16 Teopema Gareca https://m.edsogru/342ea505
Bbu6moteka [JOK
17 Teopema daseca https://m.edSO(])_.[ru/a2402d2b
18 Teopema 0 TpONOPLIMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 TpONOPLIMOHAIBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edso00.ru/8eccc056
bubmmnoreka HOK
20 Hetrrp Macc TpeyrombHiica https://m.edsoi_.[ru/QCbcf%c
21 HenTpanbHO-cuMMeTpHUUHBIE (GUTYPBI ]r?tlfr?sj:]/?r(r):::;se:)(])_.[g/§57 80764
99 KonTponbHas padbora no teme bubnmnoreka HOK
"YeTpIpEXyroabHUKN" https://m.edsoo.ru/bed0fof3
93 [Tonobue TpeyroabHUKOB, bu6muoreka [JOK
KO3 UIIMEHT OA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bu6muoreka [JOK
KOd(pGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [Tpu3sHaku monoOust TpEyroabHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bub6nmoreka [IOK

26 [Tpusnaxu m0n100us TpeyronbHiKos https://m.edsoo.ru/8db11ff7
Bu6muotexa [JOK
27 [Ipu3Haku mogo0ws TPEYrOJLHUKOB https://m.e dSO(I)_.[ru 19ed11d5b
28 [Ipu3Haku mogo0ws TPEYroJLHUKOB 5::&?;;?::;58};5 242193
29 [Tpu3Haku mog00Ms TPEYrOJLHUKOB ﬁ;i?ﬁ:::;;gﬁ}; dc95f1
30 [TpusHaku momoOust TPEYroIbHUKOB ﬁ::f:;ﬁfg;gﬁ}; d1d9d16
31 [Ipumenenue moao0Oust Mpu perIeHUn bubmmoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
39 [TpumeneHue moxoOus MpH pelIeHun bubmmoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [TpumeneHue mo1o0us MpH pelIeHun bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [TpumMeHeHne nog00Hs IPU pEeLICHUN bubnmnoreka HOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmmnoreka HOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [TpumeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 BBenenue noHsTHs MpeoOpa3oBaHUS bubmmoreka [JOK
o 00us U MoJOOHBIX puUryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TTomoOue" https://m.edsoo0.ru/89c¢3236d
39 [Toustue mmomangu. CBoiicTBa bu6nunorexa LIOK

ioniaiel reoMeTpudeckux Guryp

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



https://m.edsoo.ru/8db11ff7
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https://m.edsoo.ru/cace17d8
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40 [Tonstre mnomanu. CBoicTBa bubnunoreka LIOK
IJIOMIAJIEH TEOMETPUICCKUX QUTYDP https://m.edsoo.ru/37a176c0

41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.eds00.ru/6004265a
[Ipocreiimue GopmMyIIbl A5 TII0IIATN BuG OK

42 TPEYroJIbHUKA, TapaJljIeiorpaMmma, h::sz'I/I;IrzT:;szgru /506a1d0e
pomba u Tpaneuun T '
[Ipocreiitme hopMyItbl IS IIOIA A Bu6morexa LIOK

43 TPEYTOILHNKE, NAPAILICHOTPAMM, https://m.edsoo.ru/f636de1f
pomba u Tpaneuu T '
[Ipocreiimme GopmyIbl s TUTOIAIN Eubs OK

44 TPEYroJIbHUKA, MapaJIEI0rpaMma, h::pSJ_I/I//I::]T:;(;iu 197322744
pomba u Tpaneuu T '
[Ipocreiimme GopmyIbl AJIs TUTOIAIN Eus OK

45 TPEYroJIbHUKA, apaJlIeIorpaMmma, htI;IDSJ_I/P/Ir?]T:;(;(])‘IrU 106458963
pomba u Tparnenun T '
[Tpocreiimue hopMyIbl 171 TIIOIIATN Bu6morexa [IOK

40 TPEYTOIBHMIA, TEAPAICICHOTPAMMA, https://m.eds00.ru/0b18fc61
pomba u Tparenun T '
[Tpocreiimue hopMyIbl 171 TIIOIIATN G OK

47 TPEYroJIbHUKA, TapaJljIeorpaMmma, htI;Isz'I/I//Ir(r)}T:cIj(se:)(])_[ru 1eb691604
pomba ¥ Tpareuun T '
[Ipocreiimme Gopmynbl s TUIOMIAIN Bu6morexa LIOK

48 TPEYTOILHHKE, TTAPAILICTOTpaMMa, https://m.edsoo.ru/8b93cfba
pomba u Tpanenuu T '
[Ipocreitmue GopmMyIbl IS TIIOIIATN

49 TPEYroJIbHUKA, TapajlIeIorpaMMma, bubmmorexa [JOK

pomba u Tpanenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimue GopmMyibl IS TII0IIATN

50 TPEYroJIbHUKA, TTapaJljIeiorpaMmma, bubmmorexa LIOK
N — https://m.edsoo.ru/a3f9beld
> Tlromaui MoR0GHBIX GHryp 552?22?:;5158};86381‘34
52 Mnoway noz00HbIX pHryp ]sgr?s?;r?]?:é(sifr?};%%ﬂe
bubnuoreka [IOK
>3 Tlnomazu monobubix Guryp https://m.edsogru/See2a7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"ILnomanp" https://m.eds00.ru/05f10573
> Teopewa Iigaropa ]r?::[?sj:jlpllr?:é(sigr(zllif631f27
56 [Tpumenenne Teopemsr [Tudaropa bubnnorexa [JOK
IIPU PEILIEHNHN TPAKTUYECKHX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenue Teopemsl [1udaropa bubmuoreka [IOK
IIPU PELICHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
IIPU PELICHNHN TPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
IIPU PEIIEHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
IIPU PELIECHNUHU ITPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ch69a011
61 [IponopuroHanbHbBIE OTPE3KU B bubmuoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KU B bubmuoteka [IOK
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https://m.edsoo.ru/a15549ea

MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [TponoprinoHaibHBIC OTPE3KH B bubmmoreka [JOK
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHaibHBIC OTPE3KH B bubnmoreka [JOK
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [TponoprinoHaibHBIC OTPE3KH B bubmmoreka [JOK
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c024ef14
CuHnyc, KOCUHYC, TAaHT€HC U
67 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
POTo T https://m.edsoo.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
68 KOTaHT'€HC OCTPOTO yTia bubmmorexa LIOK
poro yr https://m.edsoo.ru/f089efb9
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTO yTia bubmmorexa LIOK
poro yT https://m.edsoo.ru/b41c27f9
PSMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpruueckue GyHKINU bubmmnoreka HOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpruueckue GyHKINU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbHas pabota mo Teme
72 "Teo l:)eMa HI/I(II;)aFO a ¥ HavyaJsa bubmorexa LOK
P \ P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPHUH
73 BriricaHHBIC M IEHTPAITLHBIC YTITBI bubmmorexa [JOK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 BnucanHnble v LIEHTpaJIbHBIE YIIIbI Bubmmorexa [IOK
HeHTP yr https://m.edso00.ru/d0233fa0
75 BrnrcanHbIE U IEHTPANIBHBIE YTIIIbI bubmuoteka [IOK
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https://m.edsoo.ru/b41c27f9
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https://m.edsoo.ru/ccaee9b0

76 BriricanHbIe U IEHTPATBHBIC YTITBI bubmmorexa [JOK
HEHTp 4 https://m.edso0.ru/1d3424f4
77 Yron Mexay KacaTelIbHOU U XOpI0i bubmorexa LOK
ol PR https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTelIbHOW U XOpI0u bubmmorexa [JOK
Y PA https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPAaMHU U CEKYITUMHU bubmmorexa [JOK
Ay XOPA i https://m.eds00.ru/022e729c
80 Vel Mexay XOpAaMu U CeKYIIUMU bubmmorexa [JOK
7Y %Op ym https://m.edsoo.ru/84a32a80
81 Bnucannsie u onucaHHEIS bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannsie u onvcaHHEIS bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/aa6clad6
CBoiicTBa ¥ IPU3HAKH BITMCAHHOTO bubnnorexa [JOK
83 N
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MpU3HAKH BIUCAHHOTO bubmuoreka [JOK
YEThIPEXYTOIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacmonokeHue 1Byx but6mmorexa [IOK
OKPY’KHOCTEN https://m.edsoo.ru/420d844e
B3anmHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
88 .
OKPYKHOCTEH https://m.edso0.ru/42da86f2
89 Kacanue okpyXHOCTEH bubmmoreka [JOK



https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c
https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6
https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b
https://m.edsoo.ru/cf9e646f
https://m.edsoo.ru/0b0501a3
https://m.edsoo.ru/420d844e
https://m.edsoo.ru/42da86f2

https://m.edsoo.ru/4cbf4ff9

90 K . bubnunoreka LIOK
ACAHHC OKPY’KHOCTCH https://m.edsoo.ru/52dcbe7d
01 OO61ue kacaTenbHbIE K ABYM bubnmoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
K §) eme "YT1IIBl
. OHTpOJ‘{BHaﬂ pabora 1o Tem I BuGmorexa [IOK
1 HETBIPEXYTOTILHIKH, CBAZAHMBIC ¢ https://m.eds00.ru/26055342
OKPY>KHOCTBIO"
I1 000 . Pemienue
0 OBTOpEHHE U 00001IeHuEe. Perr BuGmmorexa LIOK
3a/at, HIUHOCTPUPYIOUIHUX CBA3H https://m.edsoo.ru/74d89ab9
MG)KI[y pa3.HI/I‘IHI>IMI/I TECMaMU Kypca
I1 000 . Pemenue
o OBTOpeHHE U 0000meHue. Pemenn BuGmmorexa LIOK
3a/at, HIUHOCTPUPYIOUIHUX CBA3H https://m.edsoo.ru/6d05bcd8
MG)KI[y pa3.HI/I‘IHI>IMI/I TECMaMU Kypca
[ToBTOpenue u 006001IeHNE. Pemenue
95 FTOpEHHE H HHer et bu6mmoreka IIOK
3alat, HITHOCTPUPYIOUIHUX CBAN https://m.edso00.ru/51013847
MEXy pa3NTUYHBIMU TEMaMU Kypca
IToBTOpenue u 0000meHne. Pentenne
96 FTOpEHHE H e et bubmmoteka IIOK
3ajiat, WTIOCTPUPYIOIIX CBAH https://m.edso00.ru/248181a0
MEXy pa3TUYHBIMU TEMaMU Kypca
IT 000 .P
0 OBTOpeHHe U 00001eHue. Pemenue BuGmorexa LIOK
3allat, HITTOCTPUPYIOTIHX CBA3H https://m.edsoo.ru/dad15fdc
MEXy pa3TUYHBIMU TEMaMHU Kypca
I1 000 ne. Pemrenne
0 OBTOpeHHE U 0000111eH BuGmorexa LOK
3a/lat, HITHOCTPUPYIOTIHX CBA3H https://m.edso0.ru/6a69702b
MC)K}Iy paSJ'H/I‘-IHBIMI/I TEMaAaMHU Kypca
99 [ToBTOpenue u 0600mIeHNE. Permenne bu6nunorexa LIOK

3ajjay, MIUTFOCTPUPYIOLIMX CBSI3U

https://m.edso0.ru/0f5b4b87
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MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

100 3a1a4, HILTIOCTPH HX CBSI3U 1 bubmmorexa LIOK
At Thupyrot https://m.edso0.ru/7942fc3c
MEXTy pa3IMYHBIMU TEMaMH Kypca
bu6nmoreka IIOK
101 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.eds00.ru/c2695¢10
[ToBropenue u 0600mmenue. Permenue
102 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U 1 buomorexa LIOK
’ https://m.eds00.ru/b4981045
MEXy Pa3IMYHBIMUA TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero H3ydeHUsi  oOpa3oBaTeSibHbIE
padoThI padoThI
pecypchl
1 Cunyc, KOCUHYC, TAaHT€HC yTI10B OT 0 1 bubnunoreka LIOK
1o 180° https://m.edso0.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
bubnuoreka [IOK
3 opwmynbt MpHBEACHHA L https://m.eds00.ru/98813486
bubnunoreka LIOK
4 o 1
OPMYITbl TIPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pewenue tpeyronbaukoB. Teopema 1 bubmmoreka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsHukos. Teopema 1 bubmuoteka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6nmorexa LIOK
7 T 1
copenMa CHiycos https://m.eds00.ru/820ebf06
bubmmoteka IIOK
8 T 1
copeMa cuiycos https://m.edso0.ru/000dd68f
Pemenne npakTuyeckux 3aaad ¢
9 UCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCHUHYCOB ¥ TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
bu6nunorexa LIOK
10 UCTIOJIb30BaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne IMPAKTUYCCKUX 3a1a4 C

11 HCIIOJIb30BAHUEM TEOPEMBI buGnuorexa [IOK
p https://m.edsoo.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne nmpakTuueckux 3amay ¢
12 HCIIOJIb30BAHUEM TEOPEMBI Bubmaorexa ITOK
p https://m.edsoo.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl U1t
13 HJII)O anu T : OJII:HI/IK(éll) P Bubmaorexa ITOK
Haw Tpeyr ’ https://m.eds00.ru/009bf17e
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O aau T : OJIBHI/IKE.) . buGnuorexa [JOK
tHajm Tpeyr i https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O agu T : OJ'IBHI/IKE.) . buGnuorexa [IOK
Ha A Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejgorpaMmma
Tpuronomerpuueckue popMyIibl i1t
16 nJl;Jo agna T nl: onLHI/IK(eIl) . bubmorexa HOK
Hau TpeyT ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bu6nmorexa LIOK
17 ®opuyna F'epora https://m.edsoo.ru/ad8e9d59
bubmmoteka IIOK
18 ®opmyxa I'epona https://m.edsoo.ru/8fb80467
bu6nmorexa LIOK
1 (6)) r
9 OpMyJia 1 epora https://m.eds00.ru/03b9324c
dopMyna IUIOMAIH BBITYKIOTO bu6muoreka [JOK
20 ..
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK

4eThIPEXYTrOJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemienue TpeyrojbHMKOB" https://m.eds00.ru/71316455

93 Xop/ibpl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5b11d

24 Teopema 0 mpou3BeACHUN OTPE3KOB bubnmnoreka HOK
xopa https://m.edso0.ru/9a6b9583

25 Teopema 0 mpou3BeACHUN OTPE3KOB bubnmnoreka HOK
xopa https://m.edsoo.ru/3280910d

26 Teopembl 0 MPOU3BEIEHUN OTPE3KOB bubnmnorexa [JOK
CEKYIINX https://m.edsoo.ru/7c74ebdb

97 Teopembl 0 MPOU3BEIEHUN OTPE3KOB bubnnorexa [JOK
CEKYIINX https://m.edsoo.ru/ccdb3092

28 T N bubnunoreka LIOK
COPEME O KBAIpATe KacaTeIbHOM https://m.edsoo.ru/3cde33ca

29 T . bubnuoreka [{OK
SOPEMa O KBA/PATE KACATCILHOR https://m.eds00.ru/d6df6c82

bubmmoreka IIOK
30 Teopewsr Hepot 1t Metieras https://m.edsoo.ru/f2218dfa

bu6nmorexa LIOK
31 Teopemt Hener it Mertenas https://m.edsoo.ru/a463clbc

bubmmoreka IIOK
32 Teopemt Hener it Merrenas https://m.edsoo.ru/ela8laad

33 u bubmuoreka [{OK
OFUITHE O TOMOTETHH https://m.edsoo.ru/14e624fd

34 KonTponbhas pabota no teme bu6muoreka [JOK
"Tlogo6ue TpeyroibHUKOB" https://m.eds00.ru/15177855

35 YpaBHEHHE NPSIMOM Ha IIJIOCKOCTH. bubnuotexa [JOK

YrnoBoit ko3 puiMeHT 1 cBOOOTHBIHI

https://m.edsoo.ru/2dcfad6b
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YJICH, UX FCOMGTpI/ILIeCKI/Iﬁ CMBICJI

VYpaBHeHrEe NPSIMOiIl Ha TIJIOCKOCTH.

. . bubnuorexa [{OK
36 YroBoit KodpGuimeHT HUCBO(SOHHHH https://m.edsoo.ru/fa4fb1b3
4JIeH, UX TEOMETPUUYECKHUIA CMBICIT
[TapannenbHOCTD U
37 MePIEHIUKYIISIPHOCTD MIPSMBIX (depe3 bubmorexa LHOK
p f[ yip P p https://m.edso0.ru/6d686658
YIII0BOM KOA(PPHUIIUEHT)
bubnuoreka [{OK
38 ¥ PaBHEHHE OKPYIKHOCTH https://m.edso0.ru/1658a6fd
Haxoxnenne nepeceueHuit
39 OKPYXKHOCTEH U MPSIMbBIX B bubmorexa HOK
24 P https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenne nepeceueHuit
40 OKPYXKHOCTEH U MPSIMbBIX B bubmorexa [JOK
24 P https://m.eds00.ru/5777b234
KOOpJIMHATAX
dopmysa pacCTOSHUS OT TOUKH J10 bubmuoreka [IOK
41 .
IpsAMON https://m.edsoo.ru/5ffdeecd
[Tnomans napaiienorpaMmma B
42 KOO mHII[{aTa)? HOH?ITI/IIG) 00 bubmorexa HOK
P S https://m.edso0o.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
IIpumeHeHne MeToma KOOpAUHAT B
43 npaKTquCKI/I-o I/ICJII-ITI/I OIIB);IHHLIX bubmorexa HOK
p P p https://m.edsoo.ru/7b10a3a5
TEOMETPHUSCKUX 3aa9ax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
but6mmorekxa [IOK
45 B
CHTOPHL Ha IUIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IpaBuJia TPEYroJbHUKA U
napasuiesiorpaMma

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

CrnokeHne U BEIYUTAHHE BCKTOPOB —

bub6nmoreka [IOK

47
FIpABHJIA TPeyTOTbHHKA H https://m.edsoo.ru/01d8e6al
napasuiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHUCIIO bubmmorexa LJOK

P https://m.eds00.ru/e540d478
bubnunoreka LIOK

49 K

OOPAHHATRL BERTOPA https://m.edsoo.ru/2278518f
Ci10’keHHE U BBIYUTAHHE BCKTOPOB,

50 MHOKEHHE BEKTOpa Ha YHCIIO B bubmmorexa [JOK
4 p https://m.edso00.ru/c492667b
KOOpAUHAaTax
Ci10’keHHE U BBIYUTAHHE BCKTOPOB,

51 MHOKEHHE BEKTOPa Ha YUCJIO B bubmmorexa [JOK
y p https://m.edso00.ru/2560ab87
KOOpAUHAaTax

59 [Ipumenenue BEKTOPOB B pU3UKeE, bubmmnoreka HOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [JOK
Paznoxenus BekTopoB 1o 6a3ucy https://m.edso00.ru/757b9b30

54 [TonsiTe o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
Paznoxenus BeKTOpoB 1o 6asucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
PaznoxxeHust BEKTOPOB 10 6a3uCy https://m.edsoo.ru/e1a50237
CkansipHO€ MPOU3BEACHNUE BEKTOPOB,

56 TEOMETPUYECKUN CMBICT U bubmuoreka [IOK
BBIPaXEHUE B JE€KAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpAUHATax

57 JucTpruOyTUBHOCTH CKAJIIPHOTO bubnuotexa [JOK
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IIPONU3BCACHUA

https://m.edsoo.ru/0bcd3387

CkansgpHoe Mpou3BeIeHNE U

bu6nunorexa LIOK

58
MPOEIUPOBAHKE https://m.edsoo.ru/0f16f5da
[IpumeHeHue cKaIsipHOTrO
59 MIPOU3BEICHUS BEKTOPOB ST bubmmorexa [JOK
P A POB 1 https://m.edso00.ru/9d7b1240
HAXOX/ICHUS JUIUH U YTJIOB
[IpumeHeHue cKaIsipHOTO
60 MIPOU3BEICHUS BEKTOPOB TSI bubmorexa LOK
P A POB 1 https://m.eds00.ru/99791584
HAXOXJICHUS JIJTUH U YTJIOB
[IpuMeHeHne cKasipHOro
61 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [JOK
P A POB A https://m.edso0.ru/894c1248
HAXOXJICHUS JIJTUH U YTJIOB
62 Pemenue reomerpuyeckux 3aaay ¢ bubnnoreka [JOK
MMOMOUIBIO CKAIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Pemienne reomerpuueckux 3aaad ¢ bubmmoreka [JOK
MMOMOUIBIO CKAISIPHOTO TTPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonTponbHas padbora no teme bubmmnoreka HOK
"BexTops!" https://m.edso00.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYT'OJIBHUKH, bubnmnoreka HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edso00.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKH, bu6muoreka [JOK
BBIYMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, bu6muoreka [JOK
BBIUMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
b K
69 Ywucmo T ¥ UTMHA OKPYKHOCTH nommorexa [10

https://m.edsoo.ru/78b4dc48
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bub6nmoreka [IOK

70 q
HCTO T JUTHHE ORPYFRHOCTH https://m.edso00.ru/825e73c7
71 JnvuHa 1yru OKpy>KHOCTH buomorexa LIOK
AYTHL OKPY https://m.eds00.ru/3c29839
72 JlmuHa yTH OKpY>KHOCTH bubmmorexa [JOK
T Py https://m.edsoo.ru/4eb62ffb
bubnunorexa LIOK
73 P
Hatas Mepa yria https://m.edsoo.ru/d3b68dca
bubnuoreka [IOK
74 P
AMHaHIad Mepa yria https://m.edsoo.ru/e97f0369
75 [Tmomane kpyra u €ro 3J€MEHTOB bubmmoreka [JOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa u cermMeHTa) https://m.edso00.ru/10a2b760
77 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cekTopa U cerMeHTa) https://m.eds00.ru/0d98bb54
Brruncienue nepuMeTpoB
78 iomazaen ¢ur : BKJ‘IE)‘IaIO nux bubmmorexa LIOK
tHan M - https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 iomaaen Guryp, BKIFOYAIOLIINX bubmmorexa [OK
tHan M - https://m.edsoo.ru/a4bcd171
DJIEMEHTHI KpyTa
Kontponbnas o teme "JlnmnHa bubnuoreka [{OK
80
OKPY’KHOCTH U IuIonaap kpyra' https://m.eds00.ru/0353e638
but6mmorekxa [IOK
1
8 HenTpabHas cHMMETPHA https://m.edso0.ru/e63ff8f2
82 LlenTpanbHO-CUMMETPHUHBIE (DUTYPHI bubmmorexa [OK

https://m.edsoo.ru/5dbbfd1f
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bub6nmoreka [IOK

83 IT
OBOPOT https://m.edsoo.ru/a59548ae
bubnunorexa LIOK
4
8 Ocepas cummeTpus https://m.eds00.ru/de5f1903
[ToBTOpenue u 0600mIeHNE. Permenune
85 3aJ1a4, WIIICTPU HX CBSI3U bubmmorexa [JOK
A, ThHpYIom https://m.edsoo.ru/46bcel28
MEXY Pa3InYHBIMH TEMaMH Kypca
86 @urypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEJIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
bubnunoreka LIOK
7 I1 7
8 APAILICIIBHBI TEpeHOC https://m.edso0.ru/3b681983
88 [MoHsTHE ABUKEHUS U €TO CBOMCTBA bubmorexa [JOK
a https://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
P
89 aBeHCTBO uryp https://m.edsoo.ru/aba7d464
90 IIposiBieHUS CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
JKUBOIIUCH, CKYJIBITYpE, apXUTEKTYpE https://m.edsoo.ru/92b823fd
01 Kommnosumun aBrxeHuit bu6nmorexa LIOK
(mpocTeiinne npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOopenue u o6061meHue. Pemenue
92 3a7a4, WNIIOCTPH HUX CBSI3U bubmorexa [JOK
fad, prpYyIoI https://m.edsoo.ru/efefea93
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 06061eHue. Peenue
93 3a1a4, MINIFOCTPH HUX CBA3U bubmorexa [JOK
A, TpHpYioI https://m.edsoo.ru/c58e409e
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenne
but6mmoreka [IOK
94 3a]1a4, WUTFOCTPUPYIONINX CBS3H

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa

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



https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267

[ToBTOpenue u 0600IIeHNE. Permenune

95 3a1a4, WITKCTPUA HUX CBS3U 1 bubmorexa [IOK
Aad, ThHpyrom https://m.edsoo.ru/a78455c5
MEXTy pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 00600IIeHNE. Permenune
96 3a1a4, WITKCTPUA HUX CBS3U 1 bubmmorexa LOK
Aad, ThHpyrom https://m.edsoo.ru/2e7695cf
MEX/y Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Permenue
97 3a/1a4, WUIFOCTPH UX CBI3U 1 bubmorexa HOK
Aad, TpHpYIoL https://m.eds00.ru/6383d98a
MEXKy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne
98 3a/1a4, WUIFOCTPH LIUX CBS3U 1 bubmorexa HIOK
) TPUPYIO https://m.edso0.ru/89c5365f
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTropenue u 0600menue. Pemenne
99 3a7a4, WUIFOCTPU HUX CBS3U 1 bubmorexa [IOK
Jadq, pupyrom] https://m.edsoo.ru/0Odcedafl
MEXy Pa3IUYHBIMUA TEMaMH Kypca
[ToBTOpeune u 06001eHNE. Pemenne
100 3a1ay 1?/1J'IJ'IIOCT u o WX CBS3U 1 bubmorexa HOK
Aad, pupyrot https://m.edso0.ru/27b735e9
MEXy Pa3IUYHBIMUA TEMaMH Kypca
bu6nmorexa LIOK
101 " 1
0 TOroBas KOHTPOIIbHAs paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Peenue
102 3aJ1a4, WINIFOCTPH [IAX CBA3U 1 bubsmorexa [TOK
) TPHUPYIO https://m.edso0o.ru/1852817¢e
MEXy Pa3IMYHBIMUA TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
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

NpoOBePsIEMOro
pe3yjabTara

6

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOI
06pa30BaTeJ’leOﬁ nmporpaMmbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomerpus

6.1

Pacnio3HaBaTh WM3ydeHHBIE TEOMETpUYECKHE (UTYPBL, ONPEHCHATh HX
B3aMMHOE  paCIONIOKEHUE, H300paxaTb TeoMeTpudeckue  (Gurypsl,
BBITIOJHATH YEPTEXKH [0 YCIOBUIO 337auu. VI3MepsATh IMHEHHbIE U YTIIOBbIE
BEIMYMHBI. Pemare 3amauM Ha BBIYMCIIEHWE UIMH OTPE3KOB M BEJIMYUH
yTJIOB

6.2

Jlenate rpyOyl0 OICHKY JMHEWHBIX U YIJIOBBIX BEIWYHH MPEIMETOB B
peasibHOM JKHM3HH, pa3MepoB MPHUPOAHBIX OO0BEKTOB. Paznuyatrh pazmepsl
3TUX 00BEKTOB MO MOPSIKY BEITUINHBI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPHUICCKUM 3a/ladaM

6.4

ITons30BaThCA MpU3HaKaMH pPaBCHCTBA TPCYTOJIbHUKOB, HCIIOJb30BAaTh
IIpHU3HAKHU U CBOMCTBa paBHO6C,[[peHHBIX TPEYrOJIbHUKOB IIpU PCHICHUN
3aaaq

6.5

[TpoBOIUTH JTOTHMUYECKHE PACCYXICHUS C MCIOIB30BAHUEM F€OMETPUUICCKUX
TeopeM

6.6

[Tonp30BaTbCsl MpHU3HAKAMM PABEHCTBA INPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOM K THUIIOTEHY3€ MNPSIMOYIOJIbHOIO
TPEYrOoJIbHUKA, B PEIIEHUU T€OMETPUIECKUX 3a]1a4

6.7

Onpenenars napauieIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OmnpenensTb NapalieIbHOCTh MPSIMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW JO TOYEK
JAPYrou NMpsiMon

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOAUTH BBIYMCICHHUS W HAXOJUTH YUCIOBbIE U OYKBEHHbBIE 3HAUEHUS
YyII0B B TEOMETPUYECKHUX 3a7a4ax C MCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJILHUKOB U MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX MPHU
[IEpEeCeYeHU  JABYX  IApajUlelbHBIX  MHpsAMBIX  CceKkymed. Pemars
IIPAKTUYECKUE 3aa4 Ha HAXO0KJICHHUE YIIIOB

6.10

Bragers moHsATHEM TreOMETpPHUYECKOr0 MECTa TOYeK. YMEThb ONpelemsiTh
OMCCEeKTpUCY yria ¥ CEpPeAMHHBIN NEepHeHAUKYISIp K OTpe3Ky Kak
reoMeTpUYECKHEe MECTa TOUEK




DopMyIHpOBaTH ONpPEAENECHUsI OKPY)KHOCTH M Kpyra, XOpAbl U JAUaMeTpa

6.11 OKPY’XKHOCTH, TIOJIb30BaThCS HX CBOWCTBaMU. YMETh NPHUMEHATH OTHU
CBOICTBA IIPH PEIICHUHU 33]a4
Brnagers moHsTHEM OMNHMCAHHON OKOJO TPEYrojibHUKA OKPYKHOCTH, YMETh
HaxomuTh e€ ueHtp. [lonb3oBaThes (akTaMu O TOM, YTO OHCCEKTPHUCHI
6.12 VIJIOB TPEYTOJbHHUKA IEPECEKAIOTCS B OJHOM TOYKEe, MW O TOM, 4YTO
CepeMHHbBIC MEPIECHANKYISPHI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAOTCS B
OJIHOM TOYKE
Brnanets moHsTHEM KacaTenbHOU K OKPYKHOCTH, TOJIH30BATHCS TEOPEMON O
6.13 MEPICHINKYIIIPHOCTA KacaTeJIbHOH W pajnyca, MPOBEIEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcst  TPOCTEUINUMHU ~ T'COMETPHUYSCKHMMH  HEPAaBCHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE TEOMETPHUECKUE MOCTPOCHUS C TOMOIIBIO ITUPKYJIS
' U TMHEWKH
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUSI OCHOBHOMH
MPOBEPSIEMOT0 .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'O 00111€er0 00Pa30BaHUA
pe3yJbTara
6 I'eomerpust
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJBHUKOB, WX 3JIEMCHTHI,
' MOJIb30BAThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUIECKUX 3314
6.2 [TpuMeHsITh CBOMCTBA TOYKH TIEPECEYCHHS MEIAMAH TPEyrojibHUKa (IICHTpa
' Macc) B PEIICHUU 3329
Brnanets moHaTHEM cpeHEW TMHUU TPEYTONbHHUKA U TPANCHH, TPUMEHSITh
6.3 WX CBOWMCTBa TMpPH PEUICHUH TeoMeTpuYeckux 3aaad. [lomp3oBaThes
' TeopeMoit daseca u TeOPEMOt 0 TPOMOPIIMOHAIBHBIX OTPe3KaX, IPUMEHSTh
WX JUTSl pEIICHUS TPAKTUIECKHUX 3a7a4
6.4 [IpumensTh  mpu3HAKU  TOMOOWS  TPEYrOJIBHHKOB B PEIICHUU
' TeOMETPUUYECKUX 3a7a4
[Tonb3oBatbess Teopemoit [ludaropa nans pemieHUs TEOMETPUYECKHX U
6.5 MpaKTHIeCKuX 3a1a4d. CTPOUTh MaTEeMaTHYECKYIO MOJICNb B MPAKTHICCKHIX
' 3a/layax, CaMOCTOSTEIbHO JIeNaTh YepTEX M HAXOJUTh COOTBETCTBYIOIIUE
JUTHHBI
Bnagerp moOHATHSMHM CHHYCa, KOCHHYyCa W TaHT€HCAa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonbp30BaThCsl ATUMH TOHATHUAMU IS
pelIeHrs MPaKTUYECKHX 3a7a4
6.7 BerauciaTs (pa3audHbIME CITIOCOOAMH) TUIOINIAb TPEYTOIbHUKA U TUIOIIAIN




MHOTOYTOJBHBIX (GUTYp (MONB3YSICh, TIAE HEOOXOIUMO, KAIBKYISATOPOM).
[TpuMeHSTH MOJTy4YeHHBIC YMECHHUS B TIPAKTUYCCKUX 3a/1a4ax

6.8

Bnagers MOHATHSMH BIHCAaHHOTO U IEHTPAIBHOIO YIJIa, HCHOJIb30BaTh
TEOpEMbI O BIIMCAHHBIX YIJIaX, YIJlaX MEXIy XOpAaMH (CEKYIIMMHU) U yriie
MEX1y KacaTelIbHOM 1 XOpA0H IpU pPellIeHUU TeOMETPUUECKHX 3a1a4

6.9

BJ'IaI[eTB IIOHATHUEM OIIMCAHHOI'O ‘ICTBIpéXYFOJ'IBHI/IKa, IIPpUMCHSATH CBOMCTBa
OIIMCAaHHOTI'O qupréXYI‘OJIBHI/IKa IIpH pCHICHUU 3a1a4q

6.10

[TpuMeHATh MOJMyYEeHHbIC 3HAHHS Ha MPAKTUKE — CTPOUTh MAaTEeMATHUYCCKUE
MOJIENIA JUIsS 3a/a4 PEaJbHOW JKU3HH W IPOBOJUTH COOTBETCTBYIOIIHE
BBIUUCIICHUS ¢ TIPUMEHEHHUEM IOJ00USIH TPUTOHOMETPHH (IOJIB3YSCh, TIC
HE00X0IMMO, KAJIbKYJISITOPOM)

9 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOI
06pa30BaTeJ’le0ﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKUE (YHKIUU OCTPHIX YIJIOB, HAaXOJUThb C HX
MOMOUIBI0  pPa3JIMYHbIE  3JEMEHTHl  MPSAMOYTOJBHOTO  TPEYrOJIbHHUKA
(«pemieHue NOPSIMOYTOJIBHBIX TPEYroJbHUKOBY). Haxoauth (C mOMOIIBIO
KaJIbKYJISITOPA) AJIMHBI U yTJIbl AJ11 HeTaOJUYHBIX 3HAUEHU N

6.2

[Tonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM ISl HAXO0KIEHUSI COOTHOIICHUN MEXIy
TPUTOHOMETPUUYECKUMHU BETMUYMHAMU

6.3

Hcnons3oBaTh TCOpPCMbI CHHYCOB MW KOCHHYCOB JJIsI HAXOXICHUA
Pa3jIMIHBIX S3JIEMCHTOB TPCYTOJIbHHUKA («pCIJ_ICHI/IC TpEyr OJ'ILHI/IKOB»),
MNPUMCHATH UX ITPU PCIICHUU TCOMECTPHUICCKUX 3a1aY

6.4

Bnaners mousTHsAMM  mpeoOpa3oBaHHsS  MOJOOHMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX ¢uryp. Ilonb3oBaTbesi CBOWCTBaAMHM —MOJO0HS
MPOU3BOJBHBIX (QUTYP, YMETb BBIYUCIATH JUIMHBI UM HAXOAMTH YIJbl Y
nono6HbIX puryp. IIpuMeHsATs CBOMCTBA 1MO100MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOAUTH MPUMEPHI TOA0OHBIX PUTYp B OKPYKAIOIIEM MUPE

6.5

[Tonb3oBaTbcss TeopeMaMud O TPOU3BEIEHUH  OTPE3KOB  XOpHA, O
MIPOM3BEICHNN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTelbHON

6.6

[Tonp30BaTbCsi BEKTOpaMH, TTOHMMATh UX TEOMETPHUYECKUN W (DU3UICCKUIN
CMBICJ, IPUMEHATh UX B PEIICHUU N'€OMETPUYECKHX U (PU3MUECKHUX 3a/ad.
[IpuMeHATH CKaNspHOE MPOU3BEICHUE BEKTOPOB JJISI HAXOXKIACHUS JUIMH U
YIJIOB

6.7

Ilonp30BaThCA MCTOIOM KOOpJAWHAT HA INIOCKOCTH, HNPUMCHATH €TI0 B




PEIICHUU I'€OMETPUYCCKUX U ITPAKTHYCCKUX 3aa4

Bnagers moHATHUSAMU NMPaBUIBHOTO MHOTOYTOJIBHUKA, UTMHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTH W paJWaHHOW Mephbl YIJia, YMETb BBIUUCISTH

08 IWIOmans Kpyra M ero uacrteil. I[IpUMEHATh MOMy4eHHBIE YMEHHS B
NPaKTHYECKUX 3a1a9ax
6.9 HaxoauTh OCH WIIM LIEHTPHI CHMMETPHU (QHTYp, TPUMEHATH BHKEHHMS
' IUIOCKOCTH B MIPOCTEMIIMX CIydasx
[IpMMEHATH TIOJyYEHHBIE 3HAHMS HA IIPAKTUKE — CTPOMTH MATEMATHYECKUE
6.10 MOJENM JUISl 3a]a4 peajbHOW JKU3HH M IIPOBOJMTH COOTBETCTBYIOIIME

BBIUUCIICHUSI C TPUMEHEHHEM TOAOOHMSN TPUTOHOMETPUYECKUX (DYHKIHIA
(TIONTB3YSCh, T1Ie HEOOXOIUMO, KAIBKYIIATOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomerpus
Hauanbnuble moHsiTUsi reoMmeTpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroia. Bumsl
6.1 yriaoB. BeprukanbHble W CcMeXHble yriabl. buccekrpuca yria. Jlomanas,
MHOTrOYyrojbHUK. [lapamienbHOCTh U NEpIEHAUKYISIPHOCTD IPSIMbIX
6.2 Cummetrpuunbie ¢urypol. OCHOBHBIE CBOMCTBa OceBOil cummerpuu. [Ipumepsr
' CHMMETPHUH B OKPYKAIOIIIEM MHUPE
6.3 OcCHOBHBIE NTOCTPOEHUS € MOMOILBIO IUPKYJIS U JIMHEHKU. TpeyroiasHuk. Beicora,
' MeMana, OMCCEKTPHCa, MX CBOWCTBA
6.4 PaBHOOepEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyroinbHUKA
6.5 CBolicTBa M NpU3HAKM paBHOOEIAPEHHOro TpeyrosibHUKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBolicTBa M MNpU3HAKK NapauielbHbIX NpsiMbIX. CyMMa YIJIOB TPEYroJbHUKA.
' Bueinue yriel TpeyrojabHUKa
[IpsmoyronbHblii  TpeyrosbHUK.  CBOMCTBO ~ MenMaHbl  NPSMOYIOJIBHOTO
6.7 TpeyrojibHUKa, MpOBeNEHHOM K  rumoreHy3e. [lpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTrOIbHBIN TPEYTONbHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpuu: HEpaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHO#, Teopema o OonblieM yrie W OOMNbIIe CTOPOHE TPEYTrOoJIbHHKA.
[TepnieHAuKYIAp U HAKIOHHAS
6.9 I'eomeTrpuueckoe mecto Touek. buccekTpuca yria u cepeuHHbINA IEPIEHANKYIISIP
' K OTPEe3Ky KaK F€OMETPUUECKHE MECTA TOUEK
6.10 OKpy’KHOCTb M KpYT, XOpZia U AMAMETpP, UX CBOICTBAa. B3auMHoOe pacnosokeHue
' OKpYXHOCTH U npsiMoil. KacarenpHas u cekymasi K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIIMCaHHas B Yrojl. BrnucaHHas W oNucaHHAass OKPYXHOCTU
' TPEYroNbHUKA
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
6 ['eomerpus
6.1 Yerpipéxyronpauku. [lapanienorpamMm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronpHUK, poMO, KBaJpaT, X MPU3HAKKA U CBOWCTBA




6.3 Tpameuusi, paBHOOOKasi Tpameuus, €€ CBOWCTBa U mNpu3HakH. lIpsamoyronbHas
Tpaneuus
6.4 Meron yaBoenuss Menuanwl. llentpanbHas cummerpus. Teopema @aneca u
' TeopeMa O MPOIOPLUOHABHBIX OTPE3Kax
6.5 Cpennuie TMHUM TpeyrojbHUKA U Tpanenuu. L{enTp Macc TpeyronbpHuka
6.6 [TogoOue TpeyrosbHUKOB, Kodduiment momodus. [IpusHaku momoOus
' TPeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHn: MPaKTUYECKUX 3a1a4
6.7 Dopmyibl Ui IIIOMAAN TPEYTOIbHHKA, MapajiesorpamMmma, pom0a u Tpanenuu
6.8 CroiicTBa muiomaae reomerpudeckux Guryp. OTHOIIECHUE TUIOIAACH MOJ00HBIX
' ¢puryp
6.9 Boruncnenue miuomazeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
' Oymare
6.10 Teopema Iludaropa. IIpumenenme Teopembl Iludaropa mpu pemeHun
' IPAKTHYECKHUX 3a/1a4
CuHyCc, KOCHHYC, TaHT€HC OCTpPOr0 YyIjla MpPsIMOYTOJIBHOTO TpPEYroJbHHKA.
6.11 OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO. TpuUroHoMerpudeckne (QyHKIUN
yrios B 30°, 45° u 60°
6.12 Brnucannbie U 1EHTpaJIbHBIE YTJIBI, YTOJ MEXKIY KacaTelbHOW U XOpJOM. YTIIbI
' MEXIYy XOpJIaMHU U CEKYITUMU
6.13 Brnucannble U onMCaHHbBIE YETHIPEXYTONbHUKI
6.14 B3aumHoe pacrnonoxeHue ByX okpyxHocteil. Kacanue okpyxHocreil. OOmiue
' KacaTeJIbHbBIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomeTpus
6.1 Cunyc, xkocunyc, tanreic yriaoB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXAeCTBO. DOPMYIIbI IPUBEICHUS
6.2 Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYcOB. PemieHue
' MPAKTUYECKHUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobpaszoBanue momodus. [Iomodue cOOTBETCTBEHHBIX IIEMEHTOB
6.4 TeopeMa 0 TpPOU3BEEHUU OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEACHUH OTPE3KOB
' CEeKYILUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BexTop, nnuHa (MOIynh) BEKTOpA, COHAMPABICHHBIE BEKTOPHI, MPOTHBOMOJIOKHO
6.5 HampaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepanuy HaJ BEKTOpaMu. Pa3znoxeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam
6.6 Koopaunatsl BekTopa. CkanspHOoe NpOU3BEIEHHE BEKTOPOB, MNpPUMEHEHHE IJIs




HaXOXICHUA IJIMH U YI'JIOB

JlekapTOBbl KOOPAMHATHI Ha IUIOCKOCTU. YpPaBHEHHS NPSIMOH U OKPYKHOCTH B

6.7 KOOp/IMHATAX, MEPEeCCUYCHUE OKPYKHOCTEH W MpsAMBIX. METOoI KOOpIUHAT H €ro
MIPUMEHEHHE
6.8 [IpaBuUIIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa OKpyXHOCTH. ['pagycHas M paguaHHas Mepa yria, BBIYHCICHUE JUIMH YT
' OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBYOKEHMsI TUIOCKOCTHM W BHYTPEHHUE CHUMMeTpuu Guryp (3JIeMEeHTapHbIC

npencrasienus). [lapamnensusiii nepenoc. [loBopot




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI'0 00111€er0o
o0pa3zoBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh NOHATUAMU: MHOXKECTBO, TIOJMHOKECTBO, OIIEpalluu
Ha/I MHOYKECTBAMU; YMEHHUE OTIEPUPOBATh MOHATUSAMHU: Trpad), CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX IPU PEIICHUU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpaduyeckoe MpEeACTABICHWE MHOXKECTB JUIsl OINUCAaHUS  PEATbHBIX
IIPOLIECCOB U SBJICHUH, IPU PELICHUU 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB

YMeHue omnepupoBaTh TOHATUSIMH: OIpEAeNieHHne, aKcuoma, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacrno3HaBaTh  MCTHMHHBIE M JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH NPUMEPBl W  KOHTPIPHMEPHI, CTPOHUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BbICKA3bIBAHUI

YMeHHue onepupoBarh IOHATHAMH: HATypalbHOE YHCIO, IPOCTOE U
COCTaBHOE YMCJIO, JEIMMOCTh HAaTyPAJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
1[eJIOEe YMCII0, MOJYJb YHCia, OOBIKHOBEHHAas: Opo0Ob M JecsiTHYHas JpoOb,
CTaHJAPTHBIA BHJI YUCIA, PAMOHAIBHOE YNCIIO, HPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH AEHCTBUS C
YUCJIAMM, CPAaBHHUBAThb M YIOPSAJOYMBATH YMCIIA, NPEACTABIATH 4YWCIA HA
KOOPJAMHATHOW MPSAMOM, OKPYIVIATh YHUCIA, YMEHHUE JENaTh NPUKUAKY M
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue omnepupoBaTh NOHSTHUSIMU: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBapaTHBIH KOpEeHb, MHOTOUJIEH, ajredpanyeckas 1poob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTEMeHH OoJIbIle
€IMHUIIB; YMEHHME BBINOJIHATH PacuéTsl MO (GopMmylaM, NMpeodpazoBaHUs
LEJNbIX, JPOOHO-pAIlMOHATBHBIX BBIPAXKEHUNH M BBIPAKEHUH C KOPHSIMH,
pa3oKeHNEe MHOTOYIEHAa Ha MHOKUTENIHU, B TOM YHCIIE C UCIOIb30BAHUEM
(hopMyI1 pa3HOCTH KBaJpaTOB U KBaJlpaTa CyMMbl U Pa3HOCTH

VYmMmenne ONEprUpoOBaTh MOHATUAMU: YHCIIOBOC PABCHCTBO, YPAaBHCHHEC C
OJIHOM IepeMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOI;
yMEHHE pellaTh JIMHEeHHble W KBaJpaTHbIE ypaBHEHUsS, JIPOOHO-
palMoHaIbHbIE YPaBHEHUSI C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JTMHEUHBIX
ypaBHeHHﬁ, JINHENHbBIE HCPAaBCHCTBA U UX CUCTCMbI, KBAAPATHLIC 1 IIpOGHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIpH
peuleHny 3aady U3 OPYTUX IMPEIMETOB M MPAKTHYECKUX 3a1ad; yMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO INPSIMYIO U KOOPAWHATHYIO IUIOCKOCTDH IS
M300pakeHUs PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYyHKIUSA, Tpadhuk QGyHKIUUA, HYIU
(GYHKIMK, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,




yObIBaHMs, HawOOJIbIIeE W HAaMMEHBIIEE 3HAYCHUS (QYHKIHUU; YMCHHE
ONEPUPOBATh TMOHATHAMHU: TpsMas MPOMOPIHOHAIBLHOCTh, JIMHEHHAs
byHKIWsA, KBajpaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboia, runep0oa; yMeHUue CTpOUTh Tpaduku (pyHKIUH, UCIIONIB30BAThH
rpaduKu A ONPEICIICHUS CBOWCTB IPOILECCOB M 3aBHCHUMOCTEH, IS
pelieHus 3aad M3 JPYrux YYeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPAXKaTh POPMYyJIaMHU 3aBUCUMOCTH MEXTy BEIIMUYNHAMU

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYeCcKast
U TeOMEeTpUYecKas IpPOrpecCUd; YMEHHME HCIIONIb30BaTh  CBOMCTBA
1ocje10BaTeNbHOCTEH, (POPMYJIBI CyMMbl M OOLIEro WieHa NP peleHUH
3aja4, B TOM 4YMCJ€ 3a7ad U3 JPYIMX YUeOHBIX NPEIMETOB M pPEalbHOM
KHU3HU

YMeHue pewarsb 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE HA IPOLIEHTHI, JOIH U
4acTH, ABH)KEHHE, paboTy, LIeHy TOBApOB M CTOMMOCTb HOKYIIOK U YCIYT,
HQJIOTW, 3aJaud M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJISITH BBIPAKCHUS, YPABHEHHS, HEPABEHCTBA H
CHUCTEMBI II0 YCIOBHMIO 3aJa4d, MCCIEAOBATH IOJIy4EHHOE pEIICHUE U
OLICHUBATH MIPABI0N0I00HOCTD MOIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PHUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOCIPECHHBIN U
PaBHOCTOPOHHUH TPEYTOJIbHUKH, MPSIMOYTOJBHBIN TPEYrOJbHUK, MEIUAaHa,
OuccekTpuca u BBICOTA TPEYroJIbHHKA, YeThIPEXYTONbHUK,
napajienorpaMmm, poM0O, MPSIMOYTOIbHUK, KBAJIpaT, TPAIeus; OKPYKHOCTb,
KpYyT, KacaTelnbHasl; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYpaMU; YMEHHE
pemars 3aa4d, B TOM YHCJIE€ M3 MOBCEAHEBHOW XU3HU, HA HAXOXICHUE
TCOMETPHUYECKUX BEJIIMYUH C MPUMEHEHUEM HM3yYeHHBIX CBOWCTB (uryp u
(haxToB

10

YMeHue omnepupoBaTh TMOHATHUAMHU: PaBEHCTBO (UTryp, paBEHCTBO
TPEYTrOJIbHUKOB; IMAPAJUIEIbHOCTh U NEPHEHAMKYIIPHOCTh HPSIMBIX, YIOJI
MeXy IpSIMbIMU, TIEPIIEHINKYIISAP, HAKIOHHAS, MPOeKIus, mogodue duryp,
1M0JI0O0OHBIE TPEYTOJIbHUKH, CUMMETPHsI OTHOCHUTEIIBHO TOYKH U MpPSIMOM;
YMEHHE paclo3HaBaTh PpaBEHCTBO, CHUMMETPHUIO M Tojgobue ¢uryp,
MapaJUIEIbHOCTD U MEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYKAIOIIEM MUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHWE, yroll (BeIMYUHA
yria, CHHYC U KOCUHYC yrja TpeyrojbHHUKa), IUIONa/ib; YMEHHUE OIICHUBAThH
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE PUMEHSATh
(hopMyITBI IEpUMETPa U IO MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH 1
IJIOMAM  Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajuieJienuIesa; yMEHHe
MPUMEHSATh MPU3HAKKA PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrosbHuKa, TeopeMy Iludaropa, TpUTOHOMETPUUYECKHE COOTHOIICHHS
JUISL BBIYMCIIEHUS! JUTUH, PaCCTOSHUH, TIJIOIIAIeH

12

Ymenue  u3zo0paxkaTb  IUIOCKME  (GUIYpl W HMX  KOMOMHAIuWH,
IPOCTPAHCTBEHHbIE (QUIYphl OT PYKH, C IOMOIIBIO YEePTEKHBIX




HHCTPYMCHTOB M D3JICKTPOHHBIX CPEACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY
OIIMCaHHIO

13

YMeHHe onepupoBaTh MOHATHAMU: IMPSMOYIOJIbHAS CHUCTEMa KOOPJWHAT;
KOOpAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa Ha
YUCJI0, CKAJSIPHOE IPOU3BEIACHHUE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI I NMPEACTABICHHUS JaHHBIX M PELICHUs 3a/1ad, B
TOM YHCJIE U3 IPYTUX YYEOHBIX MPEJAMETOB U PEATbHOM KU3HU

14

VYMmenune ONCpHUpPOBaATh IMMOHATHUAMMU: CTOJ'IGI/IKOBBIG M KPpYIrOBbIC JUArpaMMBbl,
TaOIUIIBI, cpeHee apudmeTndeckoe, MeArana, HauboIbIlIee U HANMEHbIIIEE
3HAUEHMs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHE  H3BICKATh,
WHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabJIMIIaX U Ha JUarpaMmax, OTPaKarollyl0 CBOWCTBA M XapaKTEPUCTHUKH
pealbHBIX MPOILECCOB W SBJCHUI,; YMCHHE pPAaCHO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUSAMHU: CIYYalHBIA ONBIT  (CIy4YalHbBIN
JKCIICPUMEHT),  JJIEMEHTApHOE  COOBITHE  (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OIIbITa, CIy4aifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HaXOJWUTh  BEPOSITHOCTH  CIy4YalHBIX  COOBITHH B ONBITAX  C
PaBHOBO3MOXKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH;, YMEHHE PEIIaTh 3a/laun
METOZOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOKEHUS; YMEHUE OIICHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHH H
SIBIICHUH, MOHUMATh POJIb MPAKTHYECKH JAOCTOBEPHBIX M MaIOBEPOSTHBIX
COOBITHI B OKpYXarollleM MHPE M B KHM3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCENI U €ro
POJIbIO B MACCOBBIX SIBICHUSX

16

YMmenue BLIGI/IpaTB HO,Z[XOI[HH_II/II\/'I HBYHGHHBIﬁ METOJ AJId PCUICHUA 3aJayiH,
IMPUBOJUTHL IMPUMEPBI MATCMATHYCCKUX BaKOHOMCpHOCTeﬁ B IIpupoac u
KN3HH, pPaCIO3HaBaThb IIPOSABJICHHUE 3aKOHOB MATCMATHKHM B MCKYCCTBE,
OIMUCBIBATh OTACIIBHBIC BBIJAIOMIUMECA PE3YJIbTAaThbl, IIOJIYUYCHHBIC B XOJC
Pa3BUTHUA MAaTEMAaTUKKW KaK HAYKH, NPHUBOJAUTH MPUMEPBI MATEMATHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCCMHpHOﬁ HUCTOpUHn




HNEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1 Yucna 1 BBIYUCIICHUS
11 Harypanbuble u uensie yrcina. [Ipu3Haky 1eIMMOCTH LENbIX YHCeT
12 OOBIKHOBEHHBIE U JECSITUYHBIE IPOOH, MPOLEHTHI, OECKOHEYHbIE MEPUOAUYECKUE
npodu
1.3 Panmonansueie yncna. Apudmernyeckue onepamnuu ¢ pairuoHaIbHBIMU YUCIaMU
14 JleiicTBuTenbHbIC YKcia. ApudMeTndecKre onepainuu ¢ AeCTBUTEIbHBIMU YUCIaAMH
15 HpI/I6J'II/I)KéIiHbIe BBIUMCJICHHUSI, IPaBUJIa OKPYTJICHUS, IPUKHJIKA U OLIEHKA pe3ylibTaTa
BBIYHCIICHU
2 AnreOpandecKkue BoIpaKEHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
59 Crenensb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoOHaNbHBIM MoKa3zaresneM. CBoiicTBa
' CTENEHU
2.3 MHorouneHsl
2.4 AnreGpanueckast 1poOb
25 ApudmeTrueckuili KOpeHb HaTypasllbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paIOHANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI
3.9 Llensie u npoOHO-palMoHANbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpruaecKkas mporpeccun. @opMyia CII0KHBIX MPOLEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus pyHkuuu. I'papuk ¢pyHkiuu. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HaueHu QpyHkumuu. Hynu ynkunu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl W MHHMMYMBI (YHKLUH.
HauOonbiiee n HauMeHbllee 3HaYeHUE (PYHKIIUU HAa IPOMEKYTKE
6 KoopannaTsl Ha IPSIMO#i U TIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbI KOOPANHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA




7.2 TpeyronbHHUK
7.3 MHOrOoyroIbHUKH
7.4 OKpy>KHOCTb U KpYyT
7.5 W3mepenne reoMeTpudecKix BEIMYHH
7.6 BexkTops! Ha miocKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHoCTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






