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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pAa3/AEJIOB UIIKOJIBHOW MaTE€MAaTHKH,
MMEIOIINUN CBOEH I1eNIbI0 00€CTIeUnTh U3YYCHHE CBOMCTB M pa3sMepoB (uryp, ux
OTHOUIEHUWH M B3aUMHOE pAaCIOJIOKEHHE, OMNMUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YpPOBHE OCHOBHOTO
o0miero 0opazoBaHus 3aKIOYACTCS B TOM, YTO OOyYaIOIIUICS YUYUTCS MPOBOIUTH
JIOKA3aTeNbHbIE PACCYKJICHUS, CTPOUTH JIOTUUECKHE YMO3aKIIOUCHHUS, T0KA3bIBaTh
UCTUHHBIE YTBEPKACHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJe€Huss «OT MPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT MPU3HAKOB,
dbopmynupoBath 00paTHbIE yTBepkaeHUs. (Ocoboe 3HAUYCHHWE OKa3aTelbHas
JMHUS UMEET JJI YTITyOJIEHHOTO N3YYEHUSI MAaTEMATHKH.

[enbio M3yyeHus TEOMETPUU SIBJISIETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
IpU PEIICHNH KaK MaTeMaTHYeCKHX, TaK U MPAKTUYECKUX 3a7a4, BCTPEUAIOIINXCSI
B peasbHON km3HH. OOydaOmuUHCSs JOHKEH HAYYUTHCA  OMPEIEISThH
reOMETPUYECKYI0 (UTYpYy, OIHUCHIBATH CJIOBAMHM YEPTEX WM PUCYHOK, HAWTH
IIoNaab  3€MEJbHOTO  ydacTKa, pacCUUThIBaTh  HEOOXOJIUMMYIO  JUUTMHY
ONTOBOJIOKOHHOTO Kabesis Wik TpeOyemble pa3Mephbl Trapaxka s aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JIMHUS B U3YYEHUH F€OMETPHH.
[Ipu pemennn 3amay MPAKTUYECKOTO XapaKTepa OOYyYarOUIUHCs y4YUTCS CTPOUTH
MaTEMaTUYECKUe MOJIEIN  PEATbHbIX JKMU3HEHHBIX CHUTYalluid, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh JIEKBATHOCTD MOJIYYEHHOTO pe3yJIbTaTa.

Oco0eHHOCTh YU4EOHOTO Kypca YrIyOJE€HHOTO M3YYSHHS TEOMETPHH COCTOUT
B TOM, YTO 0Oy4aroluecs: He MPOCTO 3HAKOMSTCS C ONpeIeIEHHBIMU OHATUSAMU, a
yBEpEHHO OBJa/ieBatoT UMH. CylIeCTBYIOIIME TEMbI IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPUH U3YyUaroTCs Ha OoJiee ri1yOOKOM YpOBHE, a 00yUaroIuecs: IpuoopeTaroT
YMEHUS, MOMOTalIINEe UM YBEPEHHO INPUMEHATh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MPeMeTax, Mpexae Bcero pusuke u nHpopMaTuke,
a TaKXe TMOJIb30BAThCS MOJYYCHHBIMH 3HAHUSMU TPU PEIICHUH MPAKTHUYECKUX
3ajay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3ydaercsl yriayOn€HHBIH
y4eOHBIN Kypc «I'eoMeTpHs», KOTOPBIN BKIIIOYAST CISAYIONINE OCHOBHBIC pa3ciibl
conepxkanusi:  «Hawana  reomerpum», «TpeyronbHuku», «OKpPYKHOCTBHY,
«YetbipéxyronbHukmn», «Ilogobuey, «dnmeMeHTsl TpuroHoMeTpun», «Ilnomanny», a
Takxe «Meton koopauHaty, « Bekropbl», «IIpeoOpazoBaHus MI0CKOCTH.

Ha wusyuenue yuebnoro kxypca «I'eomerpusi» orBomutcs 306 uacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kitacce — 102 yaca (3 yaca B Hefleni0), B
9 knacce — 102 gaca (3 gaca B HEACIIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

HayvaJsa reomerpuu

Hcrtopuss BO3HUKHOBEHMS W pa3BUTUA reomeTpuu. HavanbHble NOHATHA
reoMeTpuu. Touka, mpsiMasi, OTpe3ok, jyd. [lonarue o0 akcuome, Teopeme,
JI0Ka3aTEIbCTBE, ONPEACICHUN.

B3auMHOe pacrnosoxeHue TOYeK Ha IpsAMou. M3mepeHue IiMHBI OTpe3Ka,
PACCTOSHUE MEXKIY TOUKAMH.

[Tonynnockocte u  yroi. Bupasl yrinos. M3mepeHune BeNWMYWH  YIJIOB.
BeprtukanbHble U cMexHbIE YIiabl. [lapanienbHble U MEPIICHIUKYIISIPHBIE TTPSMBIC.
PaccrostHue ot Touku 10 nipsaMou. buccekrpuca yria.

Jlomanasa. Bunel nmomanbix. [lnuHa nomanod. MHoroyroinsHuku. Ilepumerp
MHOTroyroyibHuKa. [IOHsITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TpEACTABICHHS O pPaBEHCTBE (GUTYp, HUX PaACHOJIOKECHUH,
CUMMETPHH.

IIpocrenmmue noctpoeHuss. UHCTpyMEHTHI 1Sl U3BMEPEHUN U IOCTPOCHHUM.

TpeyrojbHuKu

Buabl TpeyroJbHUKOB: OCTPOYIOJIbHBIE, MNPSIMOYTOJbHBIE, TYHNOYTOJIbHBIE,
paBHOOEJpEHHbIE, paBHOCTOPOHHHE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronpHUKoB. IlepBbldi M BTOPOM NIPU3HAKKM PABEHCTBA
TpPEYroJIbHUKOB. PaBHOOEApEeHHbIE TpPEYroJbHUKKM M HX cBoMcTBa. [lpu3nHak
pPaBHOOEIPEHHOT0 TPEYTroJbHUKA. TpeTHil Mpru3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHUST MEXAY CTOPOHAMHU W yrjamMu TpeyrojpHuka. HepaBeHCTBO
TpeyroJibHuka. HepaBeHCTBO O UTMHE JTOMAHOM.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

IapamiensHbie npsaMbie. CymMma yrijioB MHOTOYI0JIbHUKA

[TapamienbHOCTh NPSIMBIX, HCTOPUYECKUE CBEIEHHUs O IOCTysare EBkinaa u
o pomu JloGaueBCKOro B OTKPBHITUM HEEBKIUIOBOM reomerpuu. CBOHCTBA H
MIPU3HAKKA NapajuleabHbIX MpsAMbIX. CyMMma yIiioB TpEeyroJbHUKA. BHEIIHUE yTIIbI
TpeyroyibHUKa. CyMMa BHYTPEHHHUX YTJIOB MHOI'OYTIOJbHHUKA M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsimoyrosibHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJBHBIX TPEYrOJIbHUKOB. [leprneHaukynsp u
HakJIOHHas. CBOMCTBO MeAMaHbl MPSMOYTOJIBHOIO TPEYTOJIbHUKA, MPOBEAEHHON K
runotenyse. [IpAMoyroyibHbINA TPEYTOJIBHUK C YoM B 30°.

OKpyx HOCTH



[ToHATUSA OKPYXHOCTM M Kpyra. DJIEMEHThl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacrosioKeHne OKpPYKHOCTU U
npssmoi. KacarenpHass M cexkymass K OKpYyKHOCTH. OKpYKHOCTb, BIIMCAaHHas B
yroda. [Ipocrennime nocTpoeHus ¢ TOMOIIBIO IUPKYJIA U JINHEUKH.

I'eomeTpuyeckune MmecTa TO4YEK

[loHsiTHE O reOMETPUUYECKOM MecTe TOYeK. [Ipumepbl reoMeTpuuecKux MectT
TOYEK HA INIOCKOCTH. bUCCEKTpHUCa yIia U CEPEANHHBIN NEPIEHAUKYJIISP K OTPE3KY
KaK IeoMeTpUYecKre MmecTa TodeK. OnmcaHHas OKpPYKHOCTb TPEYTOJbHHKA, €€
LEHTp. MeToa reoMeTprYecKuX MECT TOUEK IIPH PELICHUN T€OMETPUUECKUX 3a1a4.

ITocTpoeHus ¢ NOMOMIbIO HMPKYJISI M JIMHEUKH

Ucropuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M HA IOCTPOEHUS, PEUIEHUE 3a/1a4 HA IOCTPOEHNE HUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEXyrobHUKHU

[lapannenorpamm, ero MNpuU3HAKM M cBoWcTBa. [IpsAMOyronbHUK, pomoO,
KBaJIpaT, UX MPU3HAKUW U cBoiicTBa. Tpanenus. PaBHOOenpeHHas Tpamnenus, eé
cBoiicTBa U npu3Haku. [IpsmoyronbHas Tpanenus. CpeHss JMHUS TpaneLuu.

Cpennsas nUMHUA TpeyrojbHUKA. MeEToJ yJIBOEHHUsS MEIHaHbl TPEYrOJbHUKA.
Teopema o0 nepecedeHN MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O NPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BaprHbOHA )1 TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[leHTpanbHO-CUMMETPUYHBIE QUTYPBI.

IHoxoOue

[Tonobue TtpeyronpHukoB, koddduuuent mnomobus. Ilpusnaku mnogoOus
TpeyrojabHUKoB. [IpumMeHeHHe mMOAOOMS MNpU pPEIIEHUH TEeOMETPUYECKUX U
IIPAKTUYECKUX 3a/]a4.

ILiomans

[Tonsitue o mmomanu. CBoWcTBAa IUIOMAEH TEOMETPUUYECKUX (UTYP.
[Tpocreiimue Gpopmybl 171 IUIOLIAAN TPEYTOJbHUKA, TapajlieiorpaMma, pomoa u
Tpaneuuu. Inomanu nogoOHeIX ¢puryp. OTHOLIEHUE IIOIAEH TPEYTrOIbHUKOB.

Teopema Ilugaropa

Teopema Iludaropa. Ilpumenenune teopemsr [ludaropa npu pemeHUn
IIPaKTUYECKUX 3a/]a4.

DJIeMEHTbI TPUTOHOMETPHH

CHHyC, KOCHHYC, TAaHT€HC M KOTAaHIE€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojibHUKa. Tpuronomerpuueckue Q¢QyHkuuu yriaoB B 30° 45° u  60°
[IponopioHaAIBHBIE OTPE3KHU B IPSIMOYTOJIBHOM TPEYIOJBHUKE.

Yribl 1 4eTBIPEXYT0JIbHUKH, CBA3aHHbIE ¢ OKPYKHOCTBHIO



BrnivcanHble W UEHTPAIBHBIE YIJIBL, YTOJ MEXIY KacaTeJIbHOM U XOpIOH.
VYrael Mexay XopJaMH U CEKyUIMMU. BrucaHHble M ONHCaHHBIE OKPYXHOCTH
TPEYroJIbHUKAa U 4YeThIpEXYrojabHUKH. CBOWCTBA W MPU3HAKK BIMCAHHOTO
YETBIPEXYTOJbHUKA. B3auMHOE pacmosiokeHHne IByX OKpyxHocTer. Kacanue
oKpy>xHOcTell. O01ue KacareabHble K ABYM OKPYKHOCTSIM.

9 KVIACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreHic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. @opmynsl  npusBeneHud.  Pemenue
TPEyTrOJbHUKOB. TeopemMa KOCHHYCOB UM TEOpeMa CHHYCOB. PemeHue
MIPAKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Pemrenne 3a1a4 reOMETPUYECKON ONTUKH.

Tpuronomerpruueckue dbopMmynel I IUIOMIAAM  TPEYTOJIbHUKA,
napajenorpamma, pomb6a, Tpanenuu. Popmyna ['epona. Popmyna muiomaau
BBIITYKJIOI'O YETBIPEXYTOJIbHUKA.

Iloxo0ue TpeyroIbHNKOB

Xopapl ©W TOAOOHBIE TPEYrOJIBHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUH OTPE3KOB CEKYIUX,
TEOpEMa O KBajJpaTe KacareJbHOW. [IpuMeHeHue npu pemeHnn reoOMETPUIECKUX
3agad. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHHE NpsIMON Ha TJIOCKOCTH. YTJOBOM KOI(PGUIIMEHT U CBOOOIHBIN
YIEH, UX TEOMETPUYECKHUA CMbICH. llapajienbHOCT W TNEPHNEHIUKYISIPHOCTD
OpsIMBIX (depe3 yTaoBor KOAPPUITUESHT).

YpaBHeHHE OKpPYXXKHOCTH. HaxoxaeHue 1epecedeHuid OKPYXKHOCTEM U
NpsAMBIX B KOOpAuHaTax. @opMysa pacCTOSIHUS OT TOYKH A0 NpsAMou. I[lnomans
napajjienorpaMma B KOOpAMHAaTaX, MOHATHE OO0 OPHEHTHPOBAHHOM IJIOIIA[IH.
IIpuMeneHne MeTo1a KOOPAMHAT B IMTPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUIECKHAX
3a/1ayax.

BexkTopbl

Bekropel Ha mrockoctu. CIOKEHHE W BBIUMTAHUE BEKTOPOB — IIpaBUJIA
TPEYTOJIBHUKA U NapajulesiorpaMmma. Y MHOKEHHE BEKTOpa Ha unciio. KoopanHarsl
BekTOpa. CIIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHatax. [I[puMeHeHre BeKTOpoB B PU3MKe, LIEHTP Macc.

[lonatue o Oasuce (Ha IIOCKOCTH). PasiiokeHuss BEKTOPOB IO 0Oasucy.
CkaisipHO€ TPOU3BEACHUE BEKTOPOB, F€OMETPUYECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJISPHOIO IPOU3BEACHUS.
CkansipHoe TpOU3BEICHHE M NpoeuupoBaHue. I[IpuMeHeHHEe CKaJISIpHOTO



MMPOU3BEICHUSI BEKTOPOB JUISl HAXOXAEHUS JJWMH W YrjaoB. Pemienue
F€OMETPUYECKUX 3a/1a4 C MIOMOUIBIO CKAJIIPHOTO MMPOU3BEAECHUS.

JIInHA OKPYKHOCTH M IJIOIIAAb KPyra

[IpaBunbHBIE MHOTOYTOJBHUKH. JlnMHa OKpyXHOCTH. ['pamycHas wu
paaraHHas Mepa yria, BBIUHCICHUE UIMH IOy OKpy)kHOcTeu. Ilmomane kpyra,
CeKTopa, cermeHTa. Mcrtopuueckue cBeieHust 00 M3MEPEHUH JUIMHBI OKPY>KHOCTH U
IJIOIA U KpyTa.

JIBHKEHM S TVIOCKOCTH

IlentpanbHas cummeTpus. LleHTpanbHO-cuMMeTpuaHbIe (GUrypsl. IToBopor.
OceBass cummetpusi. OUryppl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOM OCH.
ITapaytenbHblil IEpEHOC.

[lonsitue nBwxeHHs U ero cBoiicTBa. PaBeHcTBo ¢uryp. IlposiBienus
CUMMETPUHU B IMIPUPOAE, >KUBOIMCH, CKYJIBITYype, apxurekrype. Kommnosuiuu
JBIKeHUH (TipocTeiiue npuMepsl). [I[puMeHeHrne B reoMeTpUYecKHX 3a/1ayax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «I'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE pe3yJabTAaThl OCBOCHUS NPOrpaMMbl IO MAaTEMAaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIUTAHUS:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKaIaHCKOro0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTHIO K O0CYXJICHHUIO 3TUYECKHUX MPOOJIEM, CBA3AHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHHI HayKH, OCO3HAHMEM BaXXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TPy10BOr0 BOCIMTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTE HAYYHOTO MO3HAHMS:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAaHUS MHUpPA, OBJIAICHUEM HAaBBIKAMH HCCIIEOBATENBCKOMN €S TEIbHOCTH;

6) ¢pusnyeckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOI0 0J1arONOy YU :



TOTOBHOCTBIO TPHUMEHSITh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOBOro  o0pa3a JKU3HM  (30pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBbIKa pe(IeKCUM, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

OpUEHTAaIlMel Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUU JIS PEIICHUs 3a/1ad
B 00JIACTH COXPAaHHOCTH OKPYKAIOIIEH cpefpl, IUIAHUPOBAHUS IOCTYNKOB U
OLICHKH HMX BO3MOXHBIX MOCIEACTBUN I OKPYXaloIIell cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHAIOUIUMCH YCJIOBUSAM COUMAJIbHOW W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JAESTENbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM NESITEIHHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMIICTCHIIUH U3 OIBITa IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHUU, (OPMYIUPOBATH UICH,
MOHATHS, TUNOTE3bl 00 00BEKTaX W SIBICHUSAX, B TOM YHUCJIE paHEEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYIO  CUTYallMl0, BOCIPUHUMATD
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOUUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHUS W ACUCTBUSA, (OPMYIMpPOBATH M OICHUBATH PHCKUA H
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATDBI

B pesynbrare oCBOCHHS MpOTpamMMBbl 10 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTaNpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JCHCTBUSAMH,  YHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMHU M YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YYeOHbIE 1eiCTBUSA
ba3oBbie Jiornyeckue aeiicTBUA:

BBISIBIISAITH U XapPaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TIOHSTHI, OTHONIEHUH MEXKIy TMOHATUAMH, (HOPMYITUPOBATH
onpeieNIeHHsl MIOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIacCHU(HUKaIINH,
OCHOBAHUS JIJIs 000OIIEHUS M CPaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIU3a;



BOCIIPUHUMATh,  (HOopMyIupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajaraTb KpUTEPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3Oupath J10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKACHUU (TIpsIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTeJIbCTBA MAaTEMAaTUYECKHUX
(bakToB, BBICTpAWBaTh apryMEHTAIMIO, MPHUBOJUTH MPUMEPHI U KOHTPHPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKI[MH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

BBIOWpATh CMOCcO0 pemieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIIEHHUs, BbIOMpaTh HaumOoJee TMOAXONAIUMH C  Y4E€ToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejbckue JeCTBUS:

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNM HHCTPYMEHT IO3HAHUA,
dbopMyaMpoBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHaBJIMBaTh HCKOMOE M JIaHHOE, (POpMHpPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIMI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENILHO COCTaBICHHOMY IUIaHY 3KCIIEPUMEHT,
HCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTrO OObEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONECHMsS, HWCCJICNIOBAaHMS, OKCIIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMpOIecca, a TaKkKe BBIJIBUTATh
MPEATNOJIOAKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAlLIUU, JTAHHBIX,
HEOOXOIUMBIX JJIsSI pEIICHUS 3a1a4u;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
nH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MPEICTABICHHUS,;

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M WILUIIOCTPUPOBATH
pelaeMble 3a/1aud CXeMaMu, JuarpaMMmaMu, HHOU rpauKol U UX KOMOMHAIUSMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUU 0 KPUTEPUSIM, TPEAJIOKEHHBIM WU
chOpMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KOMMYHI/IKaTI/IBHLIe YHUBEpPCAJIbHLIC y‘leﬁHbIe I[eﬁCTBHHZ



BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBHUSIMU U
HesIMA  OOIIEHMSI, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOKO TOYKY 3pPEHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHUS IO XOAY PEIICHHUS 3aJayH,
KOMMEHTHPOBATh TOJyICHHBIN PE3yJIbTAT;

B XOJIe OOCYXKJIEHHS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IaeMOUM TEMBI,
npoOJieMbl, peliaeMol 3ajJadyd, BBICKA3bIBaTh WJCH, HAIeJEeHHbIE HA TIOWCK
pEIICHHSI, COMOCTABIIATh CBOM CYXACHHS C CYXACHUSAMH APYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh PAa3IMYMe W CXOICTBO TO3UIMH, B KOPPEKTHOH (opme
(bopMyIMpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABISITh Pe3yIbTaThl PEIICHUS 3aJladyM, SKCIIEPUMEHTA, MCCIIEIOBaHN,
MPOEKTa, CaMOCTOSATEILHO BBIOMPATh (hOpMaT BBICTYIUICHHS C YYETOM 3a1ad
MIPE3EHTAIN U 0OCOOEHHOCTEH ayIUuTOpHUH;

MOHUMAaTh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIUBHUIYaTbHOM
paboThl TpU pelieHHH Y4YeOHBIX MaTeMAaTHYECKUX 3a/lad, NPUHUMAThH IIeIh
COBMECTHOM JCATENBHOCTH, TUIAHUPOBATh OPTAHM3AIIMI0 COBMECTHOW paboTHI,
pacnpenensiTh BUILI pabOT, JTOrOBapUBATHCS, OOCYKIATh TPOIECC M PEe3yabTaT
paboThI, 0000IIaTh MHEHHUS HECKOJIBKUX JTFOJICH;

y4acCTBOBaTh B TPYIIOBBIX (opMmax paboThl (00CYyXkaeHUsI, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBIIOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU UJIE€HAMH KOMAaHBI, OIICHUBATH
KauecTBO pe3yJbTaTa M KayeCTBO CBOETO0 BKJIANa B OOIMMIA pe3ysibTaT TIo
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NelCTBHUA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI JUIsl PEIICHUs] B JKU3HEHHBIX U YUYEOHBIX CUTYyalUsiX,
OpPUEHTUPOBATHCS B PA3IUUHBIX MMOAXOAAX NPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IPYIIIOBOE);

CaMOCTOSATENILHO COCTABJIAThH IUJIaH, AJITOPUTM pElIeHHs 3aiadu (WM ero
4acThb), BBIOMpATh CIOCOO peuieHuss C Y4YETOM MMEIOLIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI
pelIeHui ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMU CaMONPOBEPKU, CAMOKOHTPOJIA MpoLecca U pe3ysibTara
pelieHus: MaTeMaTUYECKOM 3a/1a4i, CAMOMOTHBALINU U pedIIeKCHH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUH 33]a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTH HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HaMJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pE3yJIbTaTa AECATEIBHOCTH IOCTABIECHHOW LENN U
YCIIOBUSIM, OOBSACHATH MIPUYMHBI JOCTHXKEHUS WM HEJOCTUKEHUSI LIEJIU, HAaXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh SMOLMU NPU H3YYEHHH MATEMaTHYECKUX OOBEKTOB U (DAaKTOB,
JIaBaTh SMOLMOHAJIBHYIO OLIEHKY PEIICHHUS 3aJa4H.

HNPEAMETHBIE PE3YJIBTATBI

K koHniry 00yuyenus B 7 kj1acce 00y4aromunics MoayyuT CIEeYIOIUE TPEIMETHbIE
pPE3yJbTaTHI:

Pacno3sHaBaTh UM3y4eHHbIE TI'E€OMETPUYECKHE (QUIYpbI, OINpeneisaTh HX
B3aMMHOE pPAacCIoJIOKEHHE, H300pakaTb TeoMeTpudecKkue (UTyphl, BBITIOJIHATD
YEPTEKU IO YCIOBHIO 3anaud. M3MepsTe JMHENHBIE W YIJIOBBIE BEJIWYWHBI.
Pemrats 3a1a4n Ha BEIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlemath NIPUKUAKY U OLICHKY JIMHEMHBIX W YIJIOBBIX BEJIIMYMH IIPEAMETOB B
peaibHOW JKM3HHU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznuuaTh pa3smepbl 3THX
OOBEKTOB M0 NOPSAJIKY BETUUYHUHBI.

CTpoHTbh UEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

ITonp30BaThCsd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB TP PELICHUU 3a]1a4.

[IpoBOAUTE JOTHYECKUE PACCYKAECHUS C UCIOIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

ITonp30BaThCAd MpPU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKUX 3a7ay.

Omnpenenars napayuieabHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pazyeT
¢ HUMH cekymas. Onpenenars napajielbHOCTh NPSIMBIX C IMOMOIIBIO PaBEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU 0 TOYEK APYTOU MPSMOM.

PemaTe 3aaun Ha Ki1eT4aTol Oymare.

[IpoBOMUTE BBIUMCICHUS W HAXOIUTh YHCIOBbIE W OYKBEHHBIC 3HAYCHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOIOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpPHU
MIEPECEYEHNH JBYX IAPAJUIENbHBIX NPSAMBIX CeKylled. Pemare npaktuyeckue
3a/1a4M HA HAXOXKJAEHUE YIJIOB.

Brnanerp monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEeKTPUCY yIJla U CepeIUHHBIN MEePIEHIUKYISP K OTPE3KY KaK FeOMETPUUYECKUE
MecTa Touek. [lonb3oBaThcs nmoHsATHEM reomerpuueckoro mecta Touek (I'MT) mpu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEPKICHUM U IIPU PEIICHUU 3a1a4.



@opMyIMpOBaTh OINpPEAEICHU OKPYXKHOCTU M Kpyra, XOpIAbl M JuaMerpa
OKPYKHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMHU. Y METh JOKA3bIBATh U IPUMEHSTH
ATU CBOKCTBA IIPU PELICHUM 3a]1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, yMETh
HaXOAMUTh €€ LeHTp. JJoka3bIBaTh U UCHOIB30BaTh (PAKTHI O TOM, UTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA IEPECEKAIOTCd B OJHOM TOYKE, H O TOM, YTO CEPEIUHHBIE
MEPIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OJTHOM TOUKE.

Biazerp noHATHEM KacaTelbHOW K OKPY’KHOCTH, IOJIB30BaThCS TEOPEMOU O
IIEPIICHINKYJIIPHOCTHA KACATEIbHOU U paanyca, IPOBEAEHHOIO K TOYKE KACAHMS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATENIBHBIX K OKPYKHOCTH, NPOBEAEHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PEIICHUU T€OMETPUUECKUX 3a/1a4.

JlokaspiBaTh MW TNPUMEHATH MPOCTEUIINE T'E€OMETPUYECKHE HEPABEHCTBA,
ITIOHUMATh UX NMPAKTUYECKUMN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C IMTOMOILIBIO LIUPKYJIS U
JINHEUKH.

K xoniy oOyuenuss B 8 KkJjacce o0Oyyaromuics TOJYYHUT CIEIYIOLIUE
peIMETHBIC PE3yIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHUABl UYETHIPEXYTOJBHUKOB, WX DIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMU IPU PELICHUH €OMETPHUYECKUX 3aaay. Paznnyarhb
NpU3HAKU U CBOMCTBA MapajjiesiorpaMma, pom0Oa u NpsiMOYTroJbHUKA, JOKA3bIBATh
WX U YBEPEHHO MPUMEHSITH MPHU PEIICHUH T€OMETPHUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKHU MEPECEUEHUSI MEAMAH TPEYroJbHUKA (LEHTpa
Macc) B peLICHUH 3a/a4.

Bnanets noHsiTMEM cpeqHEN JTUHUU TPEYTOJIbHUKA U Tpareluu, MPUMEHSTh
X CBOMCTBAa NpHU PEIICHUU TEeOMETpUYecKuX 3anay. Mcmonb3oBaTh Teopemy
daneca u TeOpeMy O IPONOPIUOHATBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHUS
NPaKTHYECKUX 3a/a4.

Pacrio3HaBaTh IEHTPATbHO-CUMMETPUUYHbIE (UTYphl M HUCIHOJb30BaTh MX
CBOICTBA IIPU PELICHUU 3a]1a4.

Bnagerp moHATHSAMH TOAOOMS TpPEyTrOJBHHUKOB, Kod(hduimeHnta mnoaolus,
COOTBETCTBEHHBIX 3JIEMEHTOB IOJIOOHBIX TPEYTrOJIbHUKOB. MIMETh npe/icTaBiIeHHE O
npeoOpa3zoBaHuu MoA00MS U 0 MoA0OHBIX ¢urypax. [loab3oBaTbes npusHaAKaMu
no00us TPEyrolbHUKOB TPU PEIICHWH TeOMETPUYECKHX 3aaad. Jloka3piBaTh M
IPUMEHATH OTHOIIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mo00ME B MPAKTUUECKUX 3aJauax.

BolBoguTh W HKCHONB30BaTh MpocTeiimue QopMysbl JUisl  TUIOLIAAU
TPEYroJibHUKA, NapajyiesiorpaMma, pomoa u Tpaneuuu. BerauciasTe (pa3inuuHbIMU
cnocobaMu) TUIONIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIIe HEOOXOAUMO, KAIBKYJISITOPOM). 3HATh OTHOIICHHE IUIOMIACH



NoJIOOHBIX (PUTYyp U MPUMEHATh NPU pEelIeHUU 3anay. [IpuMeHsATh MOJy4YeHHbIE
YMEHHS B IIPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcsi Teopemoit [ludaropa npns pemieHUs: TEOMETPUYECKUX MU
MpakTU4eCKUX 3a1ad. CTpPOUTh MAaTEMAaTHYECKYK) MOJENIb B IPAKTUYECKHUX
3a/1a4ax, CaMOCTOATEIBHO AENIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Biiagerp IOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIUIA, yIia MEXAY
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIMCAHHOM OKPYKHOCTHU TPEYI'OJIbHUKA U
YETBIPEXYTOJIBHNUKA, IPUMEHSTh UX CBOMCTBA MPH PELICHNH 3a/a4.

[IprMeHATh NONyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTHYECKHE
MOZEJIH JUIS 3a/1a4 PEAIbHOU JKU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIUUCICHUS
C NpPUMEHEHUEM TMOAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, I/I€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHiry 00yueHus B 9 kiacce o0yyaromuics MoiayyuT CIEeyIOIUe TPeIMETHbIE
pPE3yJbTaTHI:

3HaTh TPUTOHOMETpUUYECKHE QYHKIIUU OCTPHIX YIJIOB, YMETh HaXOJIUTh C UX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEIIeHHe
MPSIMOYTOJIBHBIX TPEYTOILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaJTbKyJISATOpPA) AJIUHbI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHH.

[Tonp3oBatbest hopMmynamMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISI HAaXOXKJIEHUS COOTHOLICHUM MEXAYy TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHMHYCOB, NPUMEHATH UX IJIS
HAXOXKJEHUS PA3JMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY),
[IPU PELICHUM TEeOMETPUYECKUX 3anay. [IpumeHsTh NOoJlydyeHHbIE 3HAHUS IIpU
PELIEHNH TPAKTUYECKUX 3a/1a4.

[IprMeHATh TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKIEHUE IUIONIaAN, BEIBOJUTH
U BIaJE€Thb TPUTOHOMETPUYECKHUMH (GOpMyJlaMd JUIsl IUIOIIAJM TPEYroJbHUKA,
napajuiesiorpaMma, pomoa, Tpareluuu, BbIBOJUTh U MIPUMEHATh popMmyity ['epona u
bopMyy U1 TUIOIIAIA BBITYKIIOTO YETHIPEXYTOIBHUKA.

Nmers npeacTaBieHHE O TOMOTETHHM, IIPUMEHATh B INPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTk TeopeMsl UeBbl 1 MeHenas ipy pelieHnu 3a1au.

Hcnonp30BaTh TEOpEMBI O BIMCAaHHBIX YIVIAX, YIJax MEXAYy XOpAaMu
(CeKyIMMHM) U yTiie MEXIy KacaTeJIbHON U XOPI0M P PELIEHUH T'€OMETPUUECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O MPOU3BEACHUU OTPE3KOB XOpH, O
IIPOU3BEICHUN OTPE3KOB CEKYILHX, O KBAJpaTe KacaTeJIbHOM.

Bnanetes MoHSATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHUEM
OpssiMOM  Ha TUIOCKOCTH. Bnagers NOHATHAMM YTIOBOTO Ko3(duimenta u
CBOOO/IHOTO 4JIEHA, MOHUMAaTh WX TI'€OMETPUUYECKUN CMBICI U CBSI3b YIJIOBOTO



kodddumrenTa ¢ BO3pacTaHWEM H YOBbIBAHHUEM JHHEWHOW (YHKIIMH. YMETh
pemaTe METOJAOM KOOpPAMHAT 3aJadyd, CBS3aHHBIE C MAPAJJIEIBHOCTBIO U
NEPHEHAUKYJIAPHOCTBIO MPSAMBIX, MEPECEYECHUEM MPSIMBIX, HAXOXKICHUEM TOUYEK
NEPECEUCHHUS.

BbIBOOUT W BIAJETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosib3oBaTh MeTOA
KOOpPAMHAT [JIs HAXOXJEHUS IEpPECEYEHUN OKPYKHOCTEW W mpsaMbIX. BrageTts
dbopMmynamMu paccTOSHUS OT TOYKHM JO MPSAMOM, IJIOMIA[X MapajiejorpamMmma B
KOOpJIMHATaX, MUMETh MNOHATHE 00 OpHEeHTHpPOBaHHOH momanu. [loap3oBaTbes
METOJOM KOOpJAMHAT Ha IUIOCKOCTH, MPUMEHATh €ro IMpu pEUIeHUuH
F€OMETPUYECKUX U TMPAKTUYECKHX 3anad. I[IpuMeHATh MeToJ KOOpIWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3aadax.

Bnanete moHsTHEM BEKTOpa. YMETh CKJIAIbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Mapajuiesaorpamma.
BiageTe NpakTU4ECKMMU MHTEPHPETALNSIMHU BEKTOPOB. YBEPEHHO I0JIb30BATHCS
KOOpJIMHATaMU BEKTOpa. BlageTs ClOXEHWEeM U BBIYMTAHUEM BEKTOPOB,
YMHO>KEHHEM BEKTOpPA Ha YUCJIO B KOOPJIUHATAX.

Hwmets npencraBienue o 0azuce (Ha MIOCKOCTH). PackianbiBaTh BEKTOPHI 110
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C  TOMOIIBIO  TMPOCIUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpuMeHsTh ToNlydeHHbIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Brnanete MNOHATHEM CKaJIsPHOIO IMPOU3BEIEHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKAN CMBICII W YBEPEHHO TIOJIb30BATHbCSI €r0 BBIPAKEHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBsI3b C MpoeuupoBaHuEeM. [IpUMEHATh CKaIpHOE NMPOU3BEACHUE BEKTOPOB
JUISL HaXOXKJEHUS JUIMH W YIJIOB. Pemiate reoMeTpuyeckue 3aadyd C MOMOILBIO
CKAJIIPHOrO Ipou3BeneHus. Vcrnonb30BaTh CKaJspHOE MPOU3BEAECHUE BEKTOPOB B
anreOpandyeckux U PU3MUECKUX 3aj1auax.

Bnanete NOHATHSMHM NMPAaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1yTY OKPY’KHOCTH M PAJIMAaHHOM MEPBHI yIJIa, BBIYUCIATH IUIOIIAb Kpyra 1
ero vacteil. [lonnmaTte cmbicn uyucna m. [IpUMEHATH MOTyYEHHBIE YMEHUS MPHU
pELICHUH MPAKTHYECKUX 3a/Jad. 3HATh MCTOPUYECKUE CBEIAEHUS 00 H3MEPEHHUU
JUTMHBI OKPY>KHOCTH U IUIOLIAIN KpyTa.

HmeTts mnpenctaBieHHe O MpeoOpa3oBaHUU IIJIOCKOCTH, O JIBUKEHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (GUTYp, UEHTPhl MOBOPOTA, HAXOAUTH
KOMITO3UIIMM TMPOCTEHINX mpeoOpa3zoBaHuid. [IpuMeHsATh NBUMKEHUS IJIOCKOCTH
IIPU PEUIEHUU T€OMETPUUECKUX 3a]a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HA NMPAKTHKE — CTPOUTH MAaT€MATHYECKHE
MOJENH ISl 3a/1a4 pEeAIbHOW KU3HU U MTPOBOAUTH COOTBETCTBYIOLIME BBIUUCIICHHS



C TPUMEHEHHEM TMOJ00UsI W TPUTOHOMETPHUUECKUX (DYHKIMI (MOJIB3YsACh, TIE
HE0O0XO0IMMO, KAIBKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
HanMeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Kontpoabnbie | IlpakTuuyeckue (ucpp )
NMporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Hauana reomerpun. [Ipocreiimue
1 reoMeTpuuecKue (pUrypsl 1 UX cBOicTBa 28 1 bubmmorexa LIOK
P M ) https://m.edso00.ru/78c146¢c4
N3mepennie reoMeTpruuecKuX BEJIMYUH
bu6mmoreka [JOK
2 TpeyronbHuku 19 1 https://m.edsoo0.ru/78c146¢c4
3 [TapannensHoCcTh. CyMMa yIiioB 15 1 bu6mumoreka LIOK
MHOTOYT'OJIbHUKA https://m.edsoo.ru/78c146c4
4 IIpssMOyronbHBIE TPEYTOIBHUKU 7 Bubmmorexa [JOK
P y pey https://m.edsoo.ru/78c146¢c4
5 I'eomeTpuyeckue HEpaBeHCTBA 5 1 Bubmmorexa [IOK
p p https://m.edsoo.ru/78c146c4
OxkpyxHocTb. ['eomMeTpuueckue mecta
6 toyek. [locTpoeHns ¢ TOMONIBIO HUPKYIISA 18 1 Bubmmorexa [IOK
. P HPIO HHPEY https://m.edsoo.ru/78c146c4
U JIMHEUKHU
7 [ToBTOpenue, 06001IeHUE, CUCTEMaTH3aIUs 10 | bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 6 0
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8 KUIACC

Kosmn4yecTBo 4acos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne ni/m P Kontpoabnsl | IlpakTHueckue (upp )
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI
pecypchl
N bu6nmoreka [JOK
1 HeTBIpEXyrobHUKK 22 1 https://m.edsoo.ru/a5¢cb98eb
bu6nuoreka [JOK
2 Tonobue 16 ! https://m.edsoo.ru/a5cb98eb
Bu6nuoreka [JOK
I1 1 1
3 frotae 6 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hayana 13 1 bub6mmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYIIIBl ¥ 4ETBIPEXYTOJIbHUKY, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alUs 10 | but6mmoreka [JOK
3HAHUH https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0
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9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iejioB H TEM nmuppoBLIe
Ne ni/m P Kontpoabnubie | IIpakTHueckue (upp )
NporpamMmbl Beero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bu6mmoreka [JOK
1 Pemenue TpeyrobHuKoB 22 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
2 [onobue TpeyromHuKos 12 ! https://m.edsoo.ru/dddde230
bub6mmoreka [JOK
3 Mertoz koopauHat 10 ! https://m.edsoo.ru/dddde230
bubmuoreka [JOK
4 Bexroper 20 I https://m.edsoo.ru/dddde230
5 JlnrHA OKPYKHOCTH U IUIOMIaAb Kpyra 16 1 bubmorexa [TOK
Py Hae kpy https://m.edsoo.ru/dddde230
but6mmoreka [IOK
6 HBWKCHUS TIIOCKOCTH 10 https://m.edsoo.ru/dddde230
. [ToBTOpEHME, 0000IICHNE, 12 | bu6mmoreka [IOK
cucTeMaTu3anug 3HaHUU https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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IHOYPOYHOE IINIAHUPOBAHHUE

7 KIIACC
Kosn4yecTBo yacos Hara
Ne DJIeKTPOHHBIE HU(PPOBBIE
Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI s

| Hcropust BOSHUKHOBEHUS U | bubnuorexa [JOK
pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HauaneHble TOHATHS

2 reomerpuun. Touka, npsamas 1 Bubnuorexa LIOK

pHi. - 1P ’ https://m.eds00.ru/659¢4331
OTpE30K, JIy4
HauanbHble moHATUS
3 reomeTpun. Touka, mpsmasi 1 bubmorexa LIOK
pHi. - 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4d
ITonsatue 06 akcHoMe,

4 TEOpeMeE, 10Ka3aTeIIbCTBE, 1 bubnuoreka [IOK
ONPEAEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HaKe
B3anmMHoe pacnionoxxenue

5 TOYEK Ha npsamou. Mi3mepenue 1 bubnmorexa [IOK
JUIMHBI OTPE3Ka, PaCCTOSIHUE https://m.edsoo0.ru/92b776f1
MEXIYy TOUKaMu
B3anmMHoOe pacnionoxxeHnue

6 TOYEK Ha npssmMou. Mi3mepenue 1 bubmuotexa [JOK
IUIMHBI OTPE3Ka, PaCCTOSTHUE https://m.edso00.ru/9¢500788
MEXIYy TOUKaMu



https://m.edsoo.ru/9c500788
https://m.edsoo.ru/92b776f1
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/659c4331
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BzaumHoe pacnionoxxeHue
TOYEK Ha npsiMoi. 3mepenue

bu6mmoreka [{OK

7
JUINHBI OTPE3KA, pACCTOSHUE https://m.edsoo.ru/7f06e8ce
MEXK]ly TOUKaMH1
[TonymnockocTs U yroi. Bunbl B 1IOK
HOINOTEKA
8 yrioB. MI3mMepeHue BenurH hitps://m.cds0o.rw/36862bf3
YIIIOB o '
[TonymmockocTs U yroi. Bunbl Bu6 110K
nOJIMoTEKA
9 yrioB. 3MepeHnue BeInuuH hitps-//m.cdsoo.ru/2 1 ced 2
YIIIOB o '
[TomyminockocTs U yroi. Buubl BuG 110K
NOJIMOTEKA
10 oB. U3Mepenue Be
M MEPCHHE BEIHHH https://m.edsoo.ru/ce214e34
YIJIOB
BeprtukanbHbie U CMEKHBIE Bu6 LIOK
HOJINOTEKA
11 bl [lapaniensHble 1
y P https://m.edso0.ru/7399faeca
NEePHEHANKYISIPHBIE TIPSIMBbIE
BepTukanbHbie 1 CMEKHbBIE BuG 1OK
HOJIMOTEKA
12 el [lapamienbablie U
y P https://m.edsoo.ru/5¢2c0dff
NEePHEHANKYISIPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXKHbBIE BuG 1OK
HOINOTEKA
13 el [lapamienbable U
y p https://m.edsoo.ru/4a4bf678
MEePIICHINKYIISIPHBIE TIPSIMbIE
BeprukanbHbie 1 CMEKHBIE Bu6 LIOK
HOINOTEKA
14 . Iapamne e
YIB! PAJUICIILHEIC 1 https://m.edsoo.ru/84eeb61de
TepIEHIUKYIISIPHBIC TIPSMBIE
BeprtukanbHbie U CMEKHBIE Eu6 OK
15 yrasl. [lapamiensHbie u nomorexa I

NEPIEHANKYJISIPHBIE TIPSIMBbIE

https://m.edsoo.ru/d04bb9c5
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bu6nmmoreka [IOK

16 buccexrpuca yria https://m.edsoo.ru/da5e003c
bubnunorexa [JOK
17 buccexTpnca yria https://m.edSO(])_.[m/557998af
18 Buccexrpuca yria Bubmiorexa LIOK
https://m.edsoo.ru/5¢a89182

19 Jlomanas. Buasl ioMaHbIX. bubmuoreka [JOK
JnvHa nomaHom https://m.edsoo.ru/c84d7212

20 Jlomanas. Buasl ToMaHBIX. bubmuorexa [JOK
JnviHa nomaHou https://m.edsoo.ru/91fe52bc
MuoroyronsHuku. [lepumetp

)1 MHOTroyrojibHuka. [lonsarue o bubnuoreka [JOK
BBINIYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. [lepumerp

2 MHOTroyrojiabHuka. [lonsarue o bubnuorexa [JOK
BBIMIYKJIBIX U HEBBITYKJIIBIX https://m.eds00.ru/27b15065
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. [lepumerp

” MHOTOyroiabHuKa. [loHATHE O bubnnorexa [JOK
BBIIYKJIBIX Y HEBBIITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. [lepumerp

24 MHOroyrojbHuka. [lonstue o bubnuoreka [IOK
BBIITYKJIBIX Y HEBBIITYKJIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX

75 MuoroyronsHuku. [lepumerp bubnnorexa [JOK

MHOI'OYI'OJIbHHKA. Ilonstue o

https://m.edso0.ru/3e269ed8
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BBIITYKJIBIX WU HEBBIITYKJIBIX

MHOTOYTOJIbHUKAX
WNHcTpyMeHTHI U1 n3MepeHuit bubmuorexa [IOK

26 .

Y TIOCTPOCHUN https://m.edsoo.ru/333ecb98

7 WNHcTpyMeHTHI U1 U3MEpEeHuit bub6nuoreka [IOK
Y TIOCTPOECHUI https://m.edsoo.ru/26b0a806
Konrponbnas pabora no Teme
"Hauana reomeTrpuu.

73 [Ipocreiiine reoMeTpUIECKue bubnuoreka [IOK
(Gurypsl 1 X CBOHUCTBA. https://m.edsoo.ru/aalb7981
N3mepenue reoMeTpu4ecKux
duryp"

29 Menauana, 6uccekTpuca u bubnuoreka [JOK
BBICOTA TPEYTrOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpuca u bu6mmoreka [{OK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroabHUKOB bubnmorexa [JOK

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

1 [IepBbIil 1 BTOPOI NpU3HAKH bubnuoreka [JOK
paBeHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/0f5d60af

1 [IepBblit 1 BTOpOM IPU3HAKU bubnnorexa [JOK
paBeHCTBA TPEYTrOJIbHUKOB https://m.edsoo.ru/a56c5a9%b

34 [IepBelii 1 BTOpPOI IpU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/34{8650e

35 I1epBblit 1 BTOpOM IPU3HAKU bubnuoreka [IOK
paBeHCTBa TPEYTOJIHLHUKOB https://m.edsoo.ru/ffe06285

16 [IepBeIil U BTOPOU IPU3HAKU bubmuotexa [JOK

paBCHCTBA TPECYT'OJIbLHUKOB

https://m.edso00.ru/79753cdf
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37 PaBHoGenpeHHbIC bubnuorexa [JOK
TPEYTOJbHUKHA U UX CBOMCTBA https://m.edsoo.ru/c59fdae9

18 PaBHOOenpeHHbIE bubmuorexa [IOK
TPEYTOJbHUKHA U KX CBOMCTBA https://m.edsoo.ru/7e10tb44
PaBHOOepeHHbBIC bu6nmoreka [JOK

39 .
TPEYrOJbHUKHA U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Ipu3nak paBHOOEIPEHHOTO bubnmorexa [IOK
TpEYTroJIbHUKA https://m.edsoo.ru/480b3c40

A1 [TpusHak paBHOOEAPEHHOTO bubnuorexa [JOK
TpeyrojbHUKa https://m.edsoo.ru/bf564ab7

4 Tpertwnii npr3HaK paBeHCTBA bubnnorexa [JOK
TPEYTrOJILHUKOB https://m.edsoo.ru/b4229637

43 Tperuit npru3HaK paBeHCTBA bub6nuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/7a899¢49

44 Tperuii npru3HaK paBeHCTBA bub6nuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0CeBOI

45 cummetpuen. [Ipumepsl bubnuoreka [IOK
CHMMETPHU B OKPYXKaIOLIEM https://m.edsoo.ru/83d5ffea
MUpe
durypsl ¢ 0CeBOU

46 cummerpuen. [Ipumepst bubmuotexa [JOK
CHUMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/a48cf0cd
MUpe

47 Kontponbhas pabota no teme bubnuorexa [JOK
"TpeyrogbHUKH" https://m.edsoo.ru/6f0a9a78

b K
48 [TapannenbHOCTh NPAMBIX nomotexa [0

https://m.edsoo.ru/a081482d
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49 CBolicTBa U PU3HAKU bubnuorexa [JOK
rnapasjieibHbIX MPSAMBIX https://m.edsoo.ru/2c¢d69381
50 CBoiicTBa U MPU3HAKH bubmmorexa [JOK
MAPAIUIEIBHBIX TTPAMBIX https://m.edso0o.ru/75899b52
51 CBoiicTBa U NpU3HAKU bubnmnorexa [JOK
MAPAJUIENIBHBIX TIPAMBIX https://m.edsoo.ru/e0fde699
57 CBoiicTBa U NpU3HAKU bubnuoreka [IOK
HapaJUIeNIbHBIX IPAMBIX https://m.edsoo.ru/74e8bd74
53 CBoiicTBa U NPU3HAKU bubnuorexa [JOK
rapasielbHbIX MPSIMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa M PU3HAKH bubnuorexa [JOK
rnapasieibHbIX MPSAMBIX https://m.edso00.ru/5¢90¢339
55 Cymma yTJIoB TpEyroJibHUKA bubnuorexa LIOK
y y pey https://m.edsoo.ru/d1dcaScd
56 CyMMa yriioB TpeyroJibHUKa bubamorexa LOK
y y pey https://m.edsoo.ru/7af6d9e6
57 BuemHue yrisl TpeyrojibHUKa bubamorera LOK
y pey https://m.edsoo.ru/bc409{4f
58 Bneminue yribl TpeyrojibHUKa bubmmorexa LIOK
y pey https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX YTJIOB
MHOT'OyTOJIbHUKA U CyMMa bubnuoreka [IOK
59
BHEIIHNUX YIJIOB BBITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YIJIOB
60 MHOT'OyTOJIbHUKA U CyMMa bubnmorexa [IOK

BHCIHIHUX YT'JIOB BBIITYKJIOTO
MHOTI'OYT'OJIbHUKaA

https://m.edsoo.ru/e638a510
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CyMmMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CyMMa

bu6mmoreka [{OK

61
BHEIIIHUX YTJIOB BBIMTYKJIOTO https://m.edsoo.ru/b75edele
MHOTOYTOJIbHUKA
KonTponbhas pabota no teme
62 "TTapamiensHocTh. Cymma bubmorera [JOK
P Y Y https://m.eds00.ru/40947485
YTJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHcTBa
63 MPSIMOYTOJIBHBIX bubmorera [IOK
pAMOY https://m.edsoo.ru/330d63 ff
TPEYroJIbHUKOB
[Ipu3Haku paBeHcTBA
64 MPSMOYTOJIBHBIX bubmotera [JOK
pIMOY https://m.edsoo.ru/0e1544dc
TPEYTOJIbHUKOB
65 [lepnienquKyIsip U HAKJIOHHAS bubmorexa HOK
PHERIY AP https://m.eds00.ru/957310000000000
CBOICTBO MeTHaHbI
IPSIMOYTOJIBHOTO bubnuoreka [IOK
66 N
TPEYroJbHUKA, TPOBENEHHOU https://m.edsoo.ru/b34a450e
K TUTIOTEHY3€
CBOICTBO MeIMaHbI
67 IIPSIMOYTOJIBHOTO bubnuoreka [IOK
TPEYTOJIbHUKA, IIPOBENEHHOU https://m.edsoo.ru/83fabf79
K TUTIOTEHY3€
68 [IpssMOYTONBHBIN TPEYTOIBHUK bubnmorexa LIOK
¢ yriiom B 30 rpanycos https://m.edsoo.ru/52b57d0f
69 [IpssMOYTOJIBHBIN TPEYTOJIIBHUK bubnuorexa [JOK
¢ yriioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
70 COOTHOIICHUS MEXTY Bubaunoreka IIOK
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CTOPOHAaMH U YIJIaMU

https://m.edso0.ru/95db41{7

TPEYroJIbHUKA
CooTHOIIIEHUS MEXKTY
71 CTOPOHAMHU U yTJIAMH bubmorexa HOK
p Y https://m.edsoo.ru/5ea388d0
TPEYTOJIbHUKA
HepaBeHcTBO TpeyronbHUKa.
72 HepaBeHCTBo 0p Ji/I/IHe bubmorexa HOK
p . A https://m.edsoo.ru/50fa9985
JIOMaHOM
HepagenctBo Mex 1y
7 NEPIEHIUKYIISIPOM U bubnuoreka [IOK
HaKJIOHHOM. Paccrosinue ot https://m.edsoo.ru/7284cbde
TOYKH 10 MPSMOK
KonTponbHas pabota mo
temaM "l[IpsmoyronbHbIe
74 TPEeYroJabHUKH" bubnmorexa [IOK
"p Y ’ https://m.eds00.ru/85f00be3
['eomerpuyeckue
HepaBeHCTBa"
75 OKpy»XHOCTb, XOp/Ibl U bubmuotexa [JOK
JIMaMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOp/bl U bubnuorexa [JOK
JIMaMEeTPbl, UX CBOMCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnionoxenue
77 OKPYKHOCTH Y MPSMOM. bubnuorexa [JOK
KacarenbHas u cekymas https://m.edso00.ru/00d222d9
OKPY>KHOCTH
B3anMHoOe pacnionoxenue
HIMHOE pactionoz UH 1 bubmnorexa [IOK
78 OKPY>KHOCTH H TIPSIMOH.

KacarenbHas u cexymast K

https://m.edsoo0.ru/4f8753bb
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OKPYKHOCTHU

B3aumHoe pacnionoxenue
OKPYKHOCTH U MPSMOM.

bu6mmorexa [JOK

79
Kacarenbnas u cexymas k https://m.edsoo.ru/a52{2800
OKpPYKHOCTH

20 OKpyXHOCTb, BIMCaHHAas B bubnmnoreka [JOK
yroil https://m.edsoo.ru/3767ac35

’1 OKpy»XHOCTb, BIMCaHHAas B bubnnorexa [JOK
yrona https://m.edsoo.ru/f019e49b
[loHsiTHE O FEOMETPUUECKOM

%) Mecte Touek. [Ipumepsl bubmuotexa [JOK
T€OMETPUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IJIOCKOCTH
[TonsiTHE O FEOMETPUUECKOM

23 Mecte Touek. [Ipumepbl bubnuorexa [JOK
TeOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha IJIOCKOCTH

%4 OnucaHHasi OKPY>KHOCTh bubnuorexa [JOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
OnucaHHast OKPY>KHOCTb bubnuoreka [IOK

85 ;
TPEYTOJIbHUKA, €€ HEHTP https://m.edso0.1u/c96254¢9
Meron reoMeTpu4eCKuX MECT

86 TOYEK MPH peLICHUU bubmmorexa [TOK

PP https://m.edsoo.ru/5894¢e7a4

re€OMETPUUECKUX 3a1a4
MeToJ TeOMETPUYECKUX MECT

87 TOYEK IIPU pEeLICHUU bubmmorexa [TOK

pap https://m.edsoo.ru/784342d1

TFE€OMETPUUECKUX 3a4a4

88 MeTto TeoMeTpUYECKUX MECT bubnuoreka [IOK
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TOYEK IPH PEIICHUN
reOMEeTPUUYECKUX 3a7a4

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

Meroza reoMeTpu4eCKuX MECT

89 TOYEK IIPH PENICHUHA bubmmorexa HOK
P D https://m.eds0o.ru/6903dff0
TCOMETPHUYCCKHX 33134
O6ocHOBaHUS TPOCTEUIITIX
MMOCTPOECHUH, ATAIIbI 33/1a4X HA
90 IIOCTPOEHUS, PEIICHUE 3a1a4 bubmorexa LOK
p P https://m.edsoo.ru/e511d730
Ha MOCTPOSHUE IUPKYIIEM U
JIMHEHKOMN
O6ocHOBaHMS TPOCTEUIITHX
MIOCTPOECHUH, ATAIIbI 33/1a4X HA
91 IMOCTPOCHUS, PEIICHNE 3a1a4 bubmorexa LIOK
p P https://m.edsoo.ru/f3bfbf74
Ha MOCTPOEHUE MUPKYIIEM U
JIMHEHKO
KonTponbHas pabota mo Teme
"OKpy>KHOCTb.
92 I'eomeTpuyeckue MecTa TOUEK bubmorexa LIOK
P ' https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MoMoILbIO
LUPKYJIS U JTuHENHKn"
[ToBTOpenue u o6o0IIEHHE.
Pemenue 3amay,
93 WLTIOCTPUPYIOIINX CBI3HU bubnnorexa [IOK
pHpy https://m.edsoo.ru/f0e38fa3
MEX1y pa3InIHBIMU TEMAMH
Kypca
[ToBTOpeHue u 06001IIEeHNE.
94 Pemenue 3anay, bu6mmoreka [JOK

WJTIOCTPUPYIOIIUX CBA3U
MCKAY pa3JIMYHBIMU TECMaMHU

https://m.edsoo.ru/38a31139
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Kypca

95

[ToBTOpEenue u 060061IEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MCXKAY pa3JINYHbIMU TEMaMU

Kypca

bubmnorexa [IOK
https://m.edsoo.ru/7382bcc4

96

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amau,
WUTIOCTPUPYOIIMX CBS3H
MCKAY pa3JINYHbIMU TEMaMU

Kypca

Bbu6mmorexa [JOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOopenue u o6o0IIEHHE.
Pemenue 3amau,
WUTIOCTPUPYOIIMX CBS3H
MCKAY pa3JIMYHbIMU TEMaMU

Kypca

bu6mmorexa [JOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpenue u o6oOIIEHHE.
Pemenue 3amay,
WLTIOCTPUPYOIIMX CBS3H
MEK/Ty Pa3INuHBIMH TEMaMH

Kypca

bu6nunorexka [JOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpenue u o6o0IIEeHHE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEX]Ty pa3TUIHBIMU TeMaMU

Kypca

bubmuoreka [JOK
https://m.edso00.1ru/397d166b

100

[ToBTOpeHue u 06001IIeHNE.
Pemenue 3anay,
WJLUTIOCTPUPYIONINX CBS3H

bu6mmoreka [JOK
https://m.edsoo.ru/c60d778a
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MEXY Pa3TUIHBIMUA TEMaMHU
Kypca

Hrtorosast KOHTpOJIbHAS

101
0 paborta

bubmuoreka [JOK
https://m.edsoo.ru/fd50754a

[ToBTOopenue u o6oOIIEHHE.
Pemenue 3amau,

102 WIUTIOCTPUPYIOIIMX CBS3H
ME/Ty Pa3IUuHBIMH TEMaMH

Kypca

bu6nmoreka [JOK
https://m.edso0.ru/971£7836

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102



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

8 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara ungposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypcsbl
| [Tapannenorpamm, ero Npu3HaKu u 1 bubmuorexa [JOK
CBOICTBa https://m.edsoo.ru/8c¢2d0810
) [Tapamienorpamm, ero Npu3Haku U | bubmmoreka [{JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero npusHaku 1 i bubnuorexa LIOK
CBOICTBa https://m.edsoo.ru/fb521d1b
4 [Tapamienorpamm, ero Npu3Haku U 1 bubnuorexa LIOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, €ero Npu3Haku U 1 bu6nuoreka LIOK
CBOICTBa https://m.edsoo.ru/4823807b
6 [IpsmoyronbHUK, poMO, KBaJpat, ux 1 bubnuorexa [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsimoyronbHUK, poMO, KBaJpat, Ux bubnuoreka LIOK
7 . 1
NPU3HAKU U CBOKWCTBA https://m.edsoo.ru/d6a662c9
2 [IpsimoyronbHUK, poMO, KBaJpar, ux | bubnuoreka LIOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyroabpHUK, poMO, KBaapaT, UxX | bubnuorexa LIOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusisa TuHUS TPEYTOJIbHUKA 1 Bubmmorexa LIOK
peAl pey https://m.edsoo.ru/6elbcbbb
11 Cpenusisa TuHUS TPEYroJIbHUKA 1 bu6nmoreka [IOK
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https://m.edsoo.ru/6b23a4c3

12 Tpanenus. PaBnoOeapennas bubnuoreka LIOK
Tpanenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBHoOenpenHas bubnuoreka LIOK
Tparnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
14 IIpsiMoyronbHas Tparneus bubmorexa LIOK
pAMOY parietl https://m.edsoo.ru/3375¢813
15 CpenHsist TMHUS Tparenun bubmmorexa LIOK
pedl patiett https://m.edsoo.ru/7963a7f5
bu6mmoreka [IOK
16 Teopema Pareca https://m.edsoo.ru/342ea505
but6mmoreka [IOK
17 Teopema Paneca https://m.edsoo.ru/a2402d2b
13 Teopema 0 IPONOPLHUOHAIBHBIX bubmuorexa [JOK
OTpEe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 IpONOPLMOHATIBHBIX bubmmoreka [{JOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20 Hentp mace Tpeyronbruika https://m.edsoo.ru/9cbcefO6c
but6mmoreka [IOK
21 [leHTpanbHO-CUMMETPHUYHBIE (PUTYPBI htps-/m.cdsoo.rw/8578076a
” KonTponbhas pabota no teme bubnuoreka [JOK
"UeThIpEXyroIbHUKHN" https://m.edsoo.ru/bed0{9f3
7 [TogoOue TpeyroJbHHUKOB, bu6moreka [JOK
KO3 HUITUEHT TOA00HS https://m.eds00.ru/19400684
24 [TogoOue TpeyroibHUKOB, bu6mmoreka [JOK
KO3 HUIIUEHT ToA00us https://m.edsoo.ru/21ebb50b
25 [Tpu3naku mo100Us TPEYroILHIUKOB bu6nuoreka [IOK
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https://m.edsoo.ru/bbf2¢c3a6

26 [Ipu3Haku mogo0us TPEYroabLHUKOB Bubamorexa [IOK
P 8 pey https://m.edsoo.ru/8db11ff7
bu6mmoreka [JOK
27 [Tpu3naku mo100us TPEyroIbHIUKOB hitps://m.cdsoo.ru/9ed1 1d5b
bubmuorexa [JOK
28 [Tpu3naku mo100Us TPEYroILHIUKOB hitps://m.edsoo.ru/152d2193
bu6mmoreka [JOK
2 IT
? PH3HAKH 10710013 TPCYTOILHIKOB https://m.edsoo.ru/23dc95f1
bu6moreka [JOK
30 [Ipu3naku noo0us TpeyroabHUKOB hitps://m.cdsoo.rw/8d1d9d16
31 [TpumeneHne T0100US TP PEIICHUN bu6nmoreka [{JOK
MPAKTUYECKUX 327024 https://m.edso00.ru/d97bf297
1 [TpumeneHne mo100us Py PEIICHUN bu6mmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
1 [Ipumenenue noxoous npu perieHuu bu6mmoreka [JOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue nmonodus Mpu perieHuu bubnuorexa [JOK
MPAaKTAUYECKUX 33124 https://m.edsoo.ru/cacel7d8
35 [IpumeneHnue moao0us P peleHun bubmmoreka [JOK
MPAKTAUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
36 [TpumeHeHHe 110100US TP PEIICHUN bu6mmoreka [JOK
MPAKTUYECKUX 3a0a4 https://m.edso0.1ru/d9159d9d
37 BBenenve noHsTus npeodpa3oBaHUs bu6nuoreka [IOK
o100 1 MoTI0OOHBIX Uryp https://m.edsoo.ru/aaf7¢944
13 KonrtponbHas paborta no teme bu6nunorexa IIOK

"[TomoOue"

https://m.eds00.ru/89¢3236d
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TToustue mwiomanu. CBolcTBa

bubmuoreka [JOK

39
MJI0IA e TEOMETPUIECKUX (DUTYDP https://m.edsoo.ru/7af5b92e
40 Ilonsatue mnomaau. CBoiicTBa bu6moreka [JOK
iouaie reoMeTpUIeCcKux QUryp https://m.edsoo.ru/37a176¢0
A1 [Tonsitue momraau. CBoicTBa bubmuorexa [JOK
IUIOIIAICH TEOMETPHUECKUX QUTYp https://m.edsoo.ru/6004265a
IIpocreiimme hopMynbl IS IUIOIAAN
42 T}Z: FOJIBHI/IKa(sz :Jmenor aMMa bu6morexa TIOK
pey » 1ap p ’ https://m.edsoo.ru/596ald0e
pomOa u Tpanenuu
IIpocreiimme GopMyIIbl 1T IUIOMIALN
43 TI; ronLHHKa(bnz znnenor aMMa bu6morexa TIOK
pey > 11ap p ’ https://m.edsoo.ru/f636del f
pomOa u Tpanenuu
IIpocTeiimme hopMyNIBI IJIS IIOIIAAN
44 Tpe l“OJ'IBHI/IKa(bHZ ;’Jmenor aMma Bubnmorexa LOK
pey » 1ap p ’ https://m.eds00.ru/9732274d
pomba u Tpanenuu
IIpocrenmue GopMynbl A8 IUIOMIAIU
45 TI; FOJ‘ILHI/IKa(bHI; Z,Jmenor amMMa bubmmorexa LOK
pey - T1ap P ’ https://m.eds00.1ru/e6458963
pomOa u Tpanenuu
IIpocrenimue GpopmMynbl A IIOMIAAN
46 TIZE FOJII)HI/IKa(bHI; Z’Jmenor aMma bubmmorexa LIOK
pey > 11ap P ’ https:/m.edsoo.ru/0b18fc61
pomOa u Tpanenuu
IIpocreiimme hopMyIbl IJIS IUIOIAAN
47 TI:; FO.HBHI/IKa(bHE znnenor aMMa buGmorexa TIOK
pey - 11ap p ’ https://m.edsoo.ru/eb691e04
pomOa u Tpanenuu
IIpocreiimme hopMyIbl IS IUIOIAAN
48 T}Z: FOJIBHI/IKa(sz :Jmenor aMMa bu6morexa TIOK
pey » 1ap p ’ https://m.edsoo.ru/8b93ctba
pomOa u Tpanenuu
49 [pocretitue hopMyJIbl IS IIOIATA bubmuoreka [IOK
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TPEyToJIbHHUKA, MTapajlieIorpaMMma,
pomba u Tpanenuu

https://m.edsoo.ru/c35f544d

[Tpocretimme GopMyITbl s TUTOIIA A

bu6moreka [JOK

50 TpeyrojbHHKA, apaienorpaMmma, hitps://m.cdsoo.rw/a3Pbeld
pomOa U Tpanenuu
bu6moreka [JOK
o Tromaz moso0HsIX GHryp https://m.edsoo.ny/d8638£34
bu6mmoreka [IOK
32 Tnomamm noaooHsIX duryp https://m.edsoo0.ru/2383022¢
but6mmoreka [IOK
>3 Tnomayw noxobupix puryp https://m.edsoo.ru/S5ee2a7d4
54 KonTponbhas pabota no teme bubnuoreka [JOK
"ITmomans" https://m.eds00.ru/0510573
bu6mmoreka [IOK
3 Teopema ITudaropa https://m.edsoo.ru/7f631£27
56 [Tpumenenue Teopemsl [Tudaropa bubnuorexa [JOK
MU PELIEHUH NMPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Ipumenenue Teopemsl [ludaropa bubnuoreka LIOK
IIPY PEIICHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopems [Iugaropa bubnuoreka LIOK
IIPU PEIIEHNH ITPAKTUUECKHUX 3a]1a4 https://m.edsoo.1u/396250fc
59 [Ipumenenue Teopemsl [Tudaropa bu6muoreka [JOK
IIpY PELICHUH IIPAKTUIECKHUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [Tudaropa bubnuorexa [JOK
IIPU PEIIEHUU NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponoprimoHanbHBIC OTPE3KH B bu6mmoreka [JOK
NPSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [TponopiHOHaIbHBIC OTPE3KU B bubnuorexa ITOK
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https://m.edsoo.ru/7f631f27
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https://m.edsoo.ru/d8638f34
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MPSIMOYTOJIbHOM TPEYTOJIbHUKE

https://m.edsoo.ru/al 5549ea

63 [IponopriroHalibHbIE OTPE3KHU B bubnuoreka LIOK
NPSAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponoprmoHanbHbIE OTPE3KH B bu6nuoreka LIOK
NPAMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponoprimonanbHbIE OTPE3KH B bu6nuorexa IIOK
MIPSIMOYT'0JIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
NPSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC 1
67 KOTaHI'€HC OCTPOTO yria bubmmorexa LIOK
P Y https://m.edsoo.ru/132b4et
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHT'€HC OCTPOro yria bubmmorexa LIOK
P Y https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAHT€HC U
69 KOTaHI'€HC OCTPOro yria Bubmmorexa LIOK
poroy https://m.edsoo.ru/b41¢c27f9
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckue QyHKIUN bu6nuorexa IIOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpudeckue GyHKIHH bubnuotexa [JOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KontpoinbHas paboTa mo teme
72 "Teopema [Tudaropa u Havana bubmmorexa [OK
p " P https://m.edsoo.ru/a9dbl{7a
TPUTOHOMETPHUH
b K
73 Brniucannsbie v LIEHTpaIbHBIE YTIIbI nommorexa O

https://m.edsoo.ru/ae5f890d
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but6mmoreka [IOK

74 BnucanHuble U IEHTpaIbHBIE YIJIbI hitps://m.cdsoo.rw/d0233f40
75 BrucanHble U LIEHTpaIbHBIE YIJIbI bubmmorexa LOK
https://m.edsoo.ru/ccaee9b0
76 Bnucanubie u IeHTpaIbHBIE YIIIbI Bubmmorera I[JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTeJIbHOW B XOPAOH bubmmorexa [JOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTeJIbHOW B XOPAOH bubmmorexa [JOK
https://m.edsoo0.ru/09166b3d
79 VYTl MeXAy XOpAaMu U CEKYIIMMU bubmmorexa LOK
https://m.edsoo0.ru/022e729¢
80 VIl MeXAy XOpAaMu U CEKYIIMMU bubmmorexa LOK
https://m.edsoo.ru/84a32a80
21 Brnucannsie u onvcaHHbIE bu6mmoreka [IOK
YeTHIPEXYTOMbHUKHA https://m.edsoo.ru/734d8ad9
2 BrrcaHnHbIe 1 OITHCaHHBIE bu6moreka [JOK
YETHIPEXYTOTbHUKHA https://m.edsoo.ru/aabclad6
23 CBoiicTBa ¥ MPU3HAKUA BIHCAHHOTO bu6mmoreka [JOK
YETBIPEXYTOJTbHUKA https://m.edsoo.ru/fe14a853
’4 CBoiicTBa ¥ pU3HAKUA BIHCAHHOTO bu6nmoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edso00.1ru/60435d9b
25 CBolicTBa ¥ IPU3HAKH BIIUCAHHOTO bu6muorexa IIOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO bubnuoreka [JOK
YeTBIPEXYTOTbHUKA https://m.edsoo.ru/0b0501a3
27 B3aumnoe pacnonoxenue qByx bubnuorexa LIOK

OKpYKHOCTEH

https://m.edsoo.ru/420d844e
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B3anmHoe pacnonoxxeHue AByx

bubmuoreka [JOK

88
OKPYKHOCTEHN https://m.edsoo.ru/42da862
. bubnuorexa [JOK
89 Kacanme oxpyxuocteii https://m.edsoo.ru/4cbf4{f9
. bubnuorexa [JOK
20 Kacamme OkpyxHOCTeH https://m.edsoo.ru/52dcbe7d
91 OO6mue KacaTenbHBIE K IBYM bu6mmoreka [{OK
OKPYKHOCTAM https://m.edsoo.ru/d2151a62
KonTponbhas padota no teme "Yribl
92 M YeTBIPEXYTOJILHUKH, CBA3aHHBIC C buGmorexa ITOK
pexy | ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTropenue u o600meHue. Pemenue
93 3a7a4, WIIIOCTPUPVYIOIINX CBSI3HA buGmorexa I1OK
At prpytott https://m.eds00.ru/74d89ab9
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6001meHue. Pemenue
94 3a7a4, WIIIOCTPUPYIOIIUX CBSI3H bubmorexa TIOK
ad, pupyor https://m.edso00.ru/6d05bcd8
MEX/Ty pa3InNIHBIMU TEMaMH Kypca
IToBTropenue u o6061eHue. Pemenue
95 3a/1a4, WIUTFOCTPUPYIOIINX CBSI3U bu6morexa TIOK
Aad, prpyrott https://m.edsoo.ru/51013847
MEX/Iy pa3InIHBIMU TEMaMH Kypca
[ToBTOpeHue u 0600mIeHNE. Penenue
96 3a7a4, WITIOCTPUPYIOMINX CBSI3U bu6morexa TIOK
Aad, PHpYIolL https://m.edsoo.ru/248181a0
MEX/1y pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHNE. Permenue
97 3aJa4, WITIOCTPUPYIOIINX CBSI3U bu6morexa TIOK
Aad, pupytom https://m.edsoo.ru/dad15fdc
MEXIy pa3IMdYHBIMU TEMaMH Kypca
03 [ToBTOpenue u 06001eHNe. Perenue bu6mmoreka [IOK

3aJ1a4, WUTIOCTPUPYIOUIUX CBA3H

https://m.edsoo.ru/6a69702b
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MEX/1y pa3InYHbIMU TEMaMH Kypca

[loBTOpenue u 06o61eHuE. Pemenne

99 | bubmuoreka [JOK
3aNat, WITIOCTPHPYIOIHX CBA3H https:/m.edso0.ru/0f5b4b87
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpeHME M 0000MICHUE. PerneHue
100 BTOPEIHE U HieH | bubmuoreka [JOK
3ajiad, UTIOCTPUPYIOTHX CBA3H https://m.edsoo.ru/7942fc3c
MEX/Ty pa3InNIHBIMU TEMaMH Kypca
bu6mmoreka [JOK
101 Hrorosas KOHTpOJIbHASA paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBTOpeHME M 0000IICHNE. PeneHne
BTOPEIHE U et bubmuorexa [JOK
102 3aJ1a4, WUTIOCTPUPYIOLIUX CBA3H 1

MCXKAY pa3IMYHbIMU TEMAMHU KypCa

https://m.edso00.ru/b4981045

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102
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9 KUIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HMara uupposbie
Tema ypoka Kontpoasnbie | IlpakTuyecku
n/n Bcero u3ydeHusi | oOpa3oBaTejibHbIe
padoThbI e padoThbI
pecypcsbl
| CuHycC, KOCUHYC, TAHT€HC yTJ0B 0T 0 1 bubmuorexa [JOK
o 180° https://m.edso00.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUYECKOE | bubmmoreka [{JOK
TOXIECTBO https://m.edsoo.ru/aba8dd52
3 @opMyIIbl TPUBEAECHUS 1 bubnmorexa [JOK
pMy PHBEA https://m.eds00.ru/98813486
bu6mmoreka [IOK
4 o 1
OPMYJIBT HPHBCACHHA https://m.edsoo.ru/e00324ad
5 Pewenne tpeyronbankoB. Teopema 1 bubnuoreka [JOK
KOCHUHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronpbHukoB. Teopema | bubnuorexa LIOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubmuoreka [JOK
7 T 1
copema CHHycoB https://m.edso00.ru/820ebf06
bu6mmoreka [IOK
8 Teopema cHrycon ! https://m.eds00.ru/000dd68f
Pemrenne nmpakruueckux 3amad ¢
9 HCIIOJIb30BAaHUEM TEOPEMBI 1 Bubamorexa [JOK
P https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
10 Pemrenne nmpakruueckux 3amad ¢ 1 bu6nuoreka [IOK

HCITIOJIb30BAHHUEM TCOPCMBL

https://m.edsoo.ru/ed170337
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KOCHHYCOB U TEOPEMbI CHHYCOB

Pemenne npakruueckux 3azmad ¢

bu6moreka [JOK

11
HCTIOJIL30BAHHEM TCOPEMBI https://m.edsoo.ru/fd237192
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemrenne nmpakruueckux 3anad ¢
12 HCIIOJIL30BAaHUEM TEOPEMEI bubmorexa TIOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB U TEOPEMBI CHHYCOB
Tpuronomerpuueckue GoOpMyIIbl Il
13 HJI'I)O aaIu T EI}) FOJIBHI/IKE.) A bubmorexa TIOK
a1 Tpey ’ https://m.edso0.ru/009bf17¢
napaieaorpamma
Tpuronomerpruueckue HOPMYIILI I
14 HEO agua T : ronLHI/IK(el: e bu6morexa TIOK
Az Tpey ’ https://m.eds00.1ru/3479efa2
napajieaorpaMmma
Tpuronomerpruueckue HOpPMYIILI A
15 HJI'I)O agu T : FOJ'IBHI/IK(}: o bubmorexa TIOK
a1 Ipey ’ https://m.edsoo.ru/c9e4273f
napasenorpamMmma
Tpurosomerpuueckre GoOpMyIIbI I
16 HJI':O a I/ITTS ronLHI/IK(i) o buGmorexa 10K
Haan Tpey ’ https://m.edsoo.ru/35e8abl1{
napajienorpamMmma
bubmuoreka [JOK
1 D r
7 OpMmyiia & epoHa https://m.edsoo.ru/ad8e9d59
bu6mmoreka [IOK
18 ©opwmyrna I'epona https://m.edso0.ru/8fb80467
but6moreka [JOK
1 D r
? OpMyJia 1 epoHa https://m.eds00.ru/03b9324¢
20 ®opMyia IIIOIIA/INA BBITYKIOTO bubnuoreka [JOK
YEeThIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
21 ®dopmyIa Mo BHITYKIOr0 bubnuoreka [IOK



https://m.edsoo.ru/e20462b0
https://m.edsoo.ru/8fb80467
https://m.edsoo.ru/ad8e9d59
https://m.edsoo.ru/3479efa2
https://m.edsoo.ru/66b247d5
https://m.edsoo.ru/fd237192
https://m.edsoo.ru/03b9324c
https://m.edsoo.ru/35e8ab1f
https://m.edsoo.ru/c9e4273f
https://m.edsoo.ru/009bf17e

YETBIPEXYTOIBHUKA https://m.edsoo.ru/1b3f8284
” KonTponbhas pabota no teme bubnuoreka LIOK
"Pemenue TpeyroapHUKOB" https://m.edsoo.ru/71316455
” Xopasl ¥ IO00HBIE TPEYTOIBLHUKHU B bu6mmoreka [IOK
OKPY>KHOCTH https://m.edsoo.ru/deeSbl11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bu6nuoreka [JOK
XopI https://m.edso0.ru/9a6b9583
25 Teopema 0 Ipou3BeACHUN OTPE3KOB bubnuorexa [JOK
Xopxa https://m.edsoo.ru/3280910d
26 Teopembl 0 MPOU3BEAEHNUN OTPE3KOB bubnuoreka LIOK
CEeKyIIUX https://m.edsoo.ru/7c74ebdb
7 Teopemsl 0 MPOU3BEAEHNN OTPE3KOB bubnuoreka LIOK
CEeKyLINX https://m.edsoo.ru/ccdb3092
28 Teopema o kBagpare KacaTenbHON bubmmorexa [JOK
P g https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajpaTe KacaTeabHON bubmmorexa [JOK
P AP https://m.edsoo.ru/d6df6e82
bu6mmoreka [{OK
30 Teopemst Hevbt 1 Merenas https://m.edsoo.ru/f2218dfa
but6mmoreka [IOK
31 Teopener Hener it Menenas https://m.edsoo.ru/a463clbc
bu6mmoreka [JOK
32 T 4 M
SOPEME HeBbl it Mienerad https://m.edsoo.ru/ela81aa9
bu6mmoreka [JOK
I1
33 OFUITHE 0 TOMOTETHH https://m.edsoo.ru/14e6241d
34 Konrponsnas padora no teme bubnuoreka LIOK
"ITomoOue TpeyroJbHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEHHE NPSIMOM HA IIJIOCKOCTH. bu6mmoreka [{JOK
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VYrioBoi kKo3hPHUITUEHT 1 CBOOOTHBIIH
YJIeH, UX TEOMETPUIECKUIN CMBICIT

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

YpaBHeHHE NPSIMOI1 HA MIIIOCKOCTH.

. . bubmuoreka [JOK
36 VYrnoBo#t ko uiueHT I/Iv CBOOOTHBIH hitps://m.cdsoo.r/fad b 153
YJICH, UX TEOMETPUICCKUN CMBICIT
[TapannensHOCTD U
37 MEPIEHIUKYISIPHOCTD MPSMBIX (4epe3 bubmmorexa LIOK
p fl yaip P p https://m.edso0o0.ru/6d686658
yTII0BOM KO3 puIIeHT)
38 VpaBHEHUE OKPY>KHOCTH bubmorexa TIOK
p Py https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceyeHuit
39 OKPYKHOCTEH M IIPSIMBIX B bubmorexa TIOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATaX
Haxoxnenue nepeceuenuit
40 OKPYKHOCTEH M IIPSMbBIX B bubmorexa TIOK
Py P https://m.edsoo.ru/5777b234
KOOpJUHATAX
dopMyna pacCTOSSHUSA OT TOYKH J10 bu6mumoreka LIOK
41 .
NPSIMOU https://m.edsoo.ru/5ffdeecd
I1nomane napanienorpaMma B
42 KOO I/IiaTaf HOHHTI/IIC) 00 bubmorexa TIOK
e P https://m.edsoo.ru/19f84dae
OpPUEHTHUPOBAHHOM IIOLIAN
IIpuMmeHeHne MeTo1a KOOPANHAT B
43 HpaKTI/I‘—IeCKI/I 0 I/Ie):ITI/I O]l:fHHLIX buGmorexa 10K
p p p https://m.edsoo.ru/7b10a3a5
reOMETPUYECKHUX 3a/lavyax
44 KonTponbhas pabota no teme bubnuoreka LIOK
"Metona koopauHat" https://m.edsoo.ru/b1271082
45 Bekrops!l Ha III0CKOCTH buommorexa LIOK

https://m.edsoo.ru/bd9a630e
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CrnoxeHre U BEIYUTAHHE BCKTOPOB —

bu6mmoreka [{JOK

46 aBUJIa TPEYTO a
TpABIIIA TPEYTOIbHHIa H https://m.edsoo.ru/193ca346
napajuiesorpamMmma
Crno>xeHue ¥ BEIYUTAHUE BEKTOPOB — Eub 10K
noImoTexa
47 aBUJIa TPEYro a
TpaBitIa TPeyroibimica 1 https://m.edsoo.ru/01d8ebal
napajuiesorpaMmma
48 YMHOKEHUE BEKTOpa Ha YUCIIO bubmmorexa [JOK
https://m.edsoo.ru/e540d478
bu6mmoreka [{OK
49 Koo a eKTopa
PAMHATHL BEKTOP https://m.edsoo0.ru/2278518f
CnoxeHue ¥ BBIYUTaHUE BEKTOPOB, BuG OK
OTeKa
50 YMHOKE€HHE BEKTOpA Ha YHCJIO B htlfsz'I/IjmTecIl(socl)lru 1c492667b
KOOpIMHATaX " ]
Crno)xeHue ¥ BBIYUTAHUE BEKTOPOB, Eub 10K
oTeKa
51 YMHO>XEHHUE BEKTOpa Ha YUCIIO B htlfpsj?/IjmTe 1500.11/2560ab87
KOOpJIMHATAX o '
5 [IpumeHeHne BEKTOPOB B (hUBHKE, bubnuoreka LIOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Paznoxenus BEeKTOpPOB 10 Oa3ucy https://m.edsoo.ru/757b9b30
54 [TonsTre o 6a3uce (Ha MIOCKOCTH). bubnuorexa [JOK
Pa3noxeHus BEKTOpOB 1o 0azucy https://m.edsoo.ru/cfe5295¢
55 [TonsiTre o 6a3uce (Ha MIOCKOCTH). bubmmoreka [JOK
Pa3noxxeHus BEeKTOpOB 1o 0azucy https://m.edsoo.ru/e1a50237
CkansipHO€ IPOU3BE/IEHNE BEKTOPOB,
56 reOMEeTPUUYECKUN CMBICT U bubnuoreka LIOK

BBIPa)KCHUE B JEKAPTOBBIX
KOOpJMHATAX

https://m.edsoo.ru/aftb9a2a0
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JucTpuOyTUBHOCTD CKAJIIPHOTO

bubmuoreka [JOK

57
NPOU3BEAECHUSA https://m.edsoo.ru/0Obcd3387
58 CkansipHO€ TIpOU3BENICHUE U bu6mmoreka [{JOK
MPOETIUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne CKaJIIpHOTO
59 MPOU3BEICHUS] BEKTOPOB JIJIsI Bubmmorexa LIOK
P & POB 1t https://m.edsoo.ru/9d7b1240
HaxXO0JICHUS JIJTUH U YTJIOB
[IpuMeHeHue cKaJIsipHOTO
60 MPOU3BEJICHUS] BEKTOPOB JIJIsI Bubmmorexa LIOK
p a POB L https://m.eds00.ru/99791584
HAaxO0JICHUS JITUH U YTJIOB
[IpuMeHeHue cKaJIsIpHOTO
61 MPOU3BEJICHUS] BEKTOPOB JIJIsI bubmmorexa LIOK
P 2 POB A& https://m.eds00.ru/894c¢1248
HAaxO0JICHUS JIJIUH U YTJIOB
2 Pemrenne reomeTpuueckux 3aaad ¢ bubnuorexa [JOK
INIOMOIIBIO CKAIISIPHOT'O MPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenue reomerpuueckux 3ajad ¢ bubnuoreka LIOK
IMIOMOILBIO CKAJISIPHOI'O MPOU3BEACHUS https://m.edsoo.ru/75a5e4a7
64 KonrtponsHas pabora o Teme bubnuoreka LIOK
"Bektopsr" https://m.edsoo0.ru/55678a9d
65 [IpaBuIIBHBIE MHOTOYTOJIBHUKH, bu6nuoreka LIOK
BBIYHCIICHUE UX DJIIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBUIIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [JOK
BBIYHCIIEHUE UX IJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUIIBHBIE MHOTOYTOJIBHUKH, bu6mmoreka [JOK
BBIYMCJICHUE UX DIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBusibHBIE MHOTOYTOJIBHUKH, bubnuoreka LIOK

BBIYHCIICHUEC UX 3JICMCHTOB

https://m.edsoo.ru/al 6f6e98
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but6mmoreka [IOK

69 Hlueno 7 M JUTHHA OKpYKHOCTH https://m.edsoo.ru/78b4dc48
70 Hucno m 1 1MHA OKPY)KHOCTH bubmorexa [TOK
A py https://m.edso0.ru/825e73¢7
71 JlnvHa 1yT¥ OKpy>KHOCTH bubmorexa [OK
o Py https://m.edsoo.1u/3¢29839
bub6moreka [JOK
2
7 JUTHHA LyTH OKPYKHOCTH https://m.edsoo.ru/4eb62ffb
bu6moreka [JOK
73 P
maiHas Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [{OK
74 P
MATTHA Mepa yriia https://m.edsoo0.1ru/e97f0369
75 [Tmomane kpyra u €ro 3JIEMEHTOB bubmmoreka [{JOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Inomaap Kpyra u ero 3JeMeHTOB bubnuorexa LIOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/10a2b760
77 [lmomane kpyra u €ero 3J€MEHTOB bu6mmoreka [IOK
(cexTopa u cerMeHTa) https://m.edsoo.ru/0d98bb54
Briuucnenue nepumMeTpoB u
78 Iomazen Guryp, BKIFOYAIOIIIX bubmmorexa LOK
fmas yp, i https://m.edsoo.ru/1f673d06
3JI€MEHTHI Kpyra
Brrunciienue nepuMeTpoB u
79 omajei Guryp, BKIFOYAFOIINX bubmorexa [OK
il yp, m https://m.edsoo.ru/a4bcd171
3JI€MEHTHI Kpyra
20 KonTposnbnas o teme "JInuna bubmuoreka [JOK
OKPY>KHOCTH U TIJIOIIAaAb Kpyra" https://m.edsoo.ru/0353e638
b K
81 LenTpanbHas cuMMeTpus nommorexa O

https://m.edsoo.ru/e63 {182
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https://m.edsoo.ru/4eb62ffb

but6mmoreka [IOK

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI hits://m.cdsoo.rw/Sdbbfd 1 f
bu6mmoreka [JOK
83 llosopor https://m.edsoo.ru/a59548ae
bu6mmoreka [JOK
84 O
ceBat CHMMETpHA https://m.edsoo.ru/de5£1903
IToBropenue u o6061meHue. Pemenue
85 3a7a4, WITIOCTPUPYIOITUX CBS3U Bubmmorexa LIOK
A, prpytom https://m.edsoo.ru/46bcel28
MEXy pa3IMYHbIMU TEMaMu Kypca
26 durypsel, CHMMETPUYHBIE bu6nuorexa IIOK
OTHOCHUTEIILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bu6mmoreka [JOK
8 IT i
7 apaJlICIIEHBIN TICPEHOC https://m.eds00.ru/3b681983
88 ITonsiTe ABUKEHUS U €T0 CBONCTBA Bubmmorexa LIOK
A https://m.edsoo.ru/4bda89ea
bu6mmoreka [JOK
P
89 aBeHCTBO puryp https://m.edsoo.ru/aba7d464
[IposiBiIeHUs: CUMMETPUU B IPUPOJIE, bubnuorexa LIOK
90
JKUBOIIUCH, CKYJIBIITYpE, apXUTEKType https://m.edsoo0.ru/92b823fd
91 Komnozumuu asuxeHui bubmuorexa [JOK
(mpocreiinme npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpeHue u 0600meHNE. Permenue
92 3a7a4, WITIOCTPUPYIOIIUX CBA3U Bubmmorexa LOK
Aad, PUPYIOLL https://m.edsoo.ru/efefea93
MEX/1y pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mEeHNe. Perenue
93 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U Bubnmorexa LOK
718t prpytomt https://m.edsoo.ru/c58¢409¢
MEXIy pa3IMYHBIMH TEMaMH Kypca
94 [ToBropenue u o6061menue. Pemenue bubnuorexa LIOK



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/46bce128
https://m.edsoo.ru/de5f1903
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/a59548ae
https://m.edsoo.ru/5dbbfd1f

3a]1a4, WUTIOCTPUPYIOLINX CBA3H
MEX/1y pa3InYHbIMU TEMaMH Kypca

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

[ToBTOpenue u 06o61eHue. Pemenne

95 3a7a4, WITIOCTPUPVYIOIINX CBSI3HA 1 bubmorexa HOK
fad, pupyor https://m.edsoo.ru/a78455¢5
MEXTy pa3InMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o61meHue. Pemenue
96 3a7a4, WITIOCTPUPYIOIINX CBI3U 1 bubmiorexa HOK
Aad, pupyo https://m.edsoo.ru/2e7695cf
MEXTy pa3INIHBIMU TEMaMH Kypca
IToBTropenue u o6061eHue. Pemenue
97 3a7a4, WIIIOCTPUPYIOIIUX CBSI3H 1 bubmiorexa HOK
Aad, pupyo https://m.eds00.ru/6383d98a
MEX/Iy pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 06o61meHue. Pemenue
98 3aj7a4, WITIOCTPUPYIOMINX CBSI3U 1 bubmorexa HOK
Aat, pHpyIolL https://m.eds00.1u/89¢5365f
MEX/1y pa3InYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IeHNE. Perenue
99 3a7a4, WITIOCTPUPVIOMINX CBI3U 1 bubmorexa HOK
Aad, pHpyIoll https://m.edsoo.ru/0Odcedafl
MEXIy pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o6meHue. Pemenue
100 3a7a4, WITIOCTPUPVIOIINX CBSI3U 1 bubmorexa TIOK
fad, pupyom https://m.edsoo.ru/27b735¢e9
MEXIy pa3IMdYHBIMH TEMaMH Kypca
bu6mmoreka [IOK
101 Hrorosas xouTposibHas padbora 1
TOroBasd KOHTPOIbHA P T https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06o61eHue. Pemenue
bu6mmoreka [IOK
102 3a7a4, WLTIOCTPUPYIOIIUX CBSI3U 1

MEX/1y pa3InYHbIMU TEMaMH Kypca

https://m.edsoo.ru/1852817¢

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/1852817e
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/2e7695cf

IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30BATEJBLHOM TPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

6

HpOBEpﬂEMI)Ie NMpeaAMETHBIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMmmbl OCHOBHOI'O 00111ero 06p330BaHI/IH

I'eomerpus

6.1

Pacno3HaBaTh M3y4yeHHBIE TeOMETpUYECKHE (QUIYphl, OIPEAeNATh HX
B3aMMHOE  pacIloJIOKEHHe, M300paxkaTb TreoMeTpudeckue  (Gurypsi,
BBITOJIHATH YEPTEXKH 10 YCIOBHIO 3a1auu. M3MepsATh TUHENHBIE U YTIIOBBIE
BeNMWYMHbL. Pemarp 3amaun Ha BBIYMCICHHUE JJIUH OTPE3KOB U BEIUYHMH
yTJIOB

6.2

Jenate rpyOyro OIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peaslbHOM JKM3HM, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuuarh paszmepsl
3TUX 00BEKTOB MO MOPSIKY BEIUIUHBI

6.3

CTpouth 4epTeKH K T€OMETPUUECKHUM 3a/1a4yam

6.4

[lonp30BaTbCsl NpH3HAKaMM paBEHCTBA TPEYTIOJIbHUKOB, HCIIOIb30BATH
NpPU3HAKA U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJBHUKOB TPH PEIICHUH
3a1a4

6.5

HpOBO[[I/ITB JIOTUYCCKUC paCCYXKACHUA C UCITIOJIB30BAHUCM T'COMETPUICCKUX
TeopeM

6.6

ITonp30BaThCA IIpU3HAKaMU PaBCHCTBA NPAMOYTOJIbHBIX TPCYTOJIbHUKOB,
CBOMCTBOM MCIHAaHBbI, HpOBGI[éHHOfI K THUIOTCHY3C MPAMOYTOJBHOIO
TPCYTrOJIbHUKA, B PCIICHUU 'COMCTPHUICCKUX 3a1a1

6.7

OnpenensaTs napauieNbHOCTh MPSIMBIX C IOMOLIBK YTIJIOB, KOTOpBIE
oOpazyer ¢ HuMM cekymas. OmnpenensiTe NapaieIbHOCTh HPSMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSHMM OT TOYEK OJHOM NPSIMOM 1O TOYEK
JIpYrou npsaMoun

6.8

PemaTe 3aaun Ha KaeT4aTon Oymare

6.9

[IpoBOUTH BBIYHMCICHUS] U HAXOIUTh YMCIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKUX 3aJadyax C MCHOJIb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpHU
MEPECEUCHNH  JBYX  MapajulebHBIX  OpsMBIX  cekymied.  Pemats
IIPAKTUYECKUE 3a/1a4l Ha HAXOXKJIECHUE YITIOB

6.10

Bianers NOHATHEM TIeOMETPUYECKOT0 MECTa TOYEK. YMETh ONpEleATh
OucceKTpucy yria W CEepeAVHHbI MEepHeHAMKYJISp K OTpe3Ky Kak
F€OMETPUUYECKHE MECTA TOYEK




6.11

@opMyIUpOBaTh ONpEACNICHUs] OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPYXHOCTH, TIOJb30BaThCS HX CBOWCTBaMU. YMETh MPHUMEHSTH 3TH
CBOICTBa MPH pELICHUU 3324

Biamers moHATHEM ONMMCAHHOM OKOJO TPEYTOJIbBHMKA OKPY’KHOCTH, YMETh
HaxoauTh e€ ueHTp. [lomb3oBarbes ¢akTaMu O TOM, YTO OHCCEKTPHUCHI

6.12 YIJIOB TPEYTroJIbHUKA TMEPECEKAloTCd B OJHOM TOYKE, M O TOM, 4YTO
cepeIMHHbIC TePIEHANKYIISAPl K CTOPOHAM TPEYroJIbHHUKA MEPEeCceKaroTCs B
OJTHOH TOUKE
Buianers noHATHEM KacaTeabHON K OKPYKHOCTH, IIOJIb30BaTHCS TEOPEMOU O
6.13 NEPIEHIUKYJIIPHOCTH KacaTeJbHOM M pajauyca, MPOBEIEHHOTO K TOYKE
KacaHus
6.14 [lonb30BaTbcs ~ NPOCTEMIIMMU ~ TE€OMETPUUYECKMMM  HEPaBEHCTBAMHU,
' IIOHUMATh UX MPAKTUYECKHI CMBICII
6.15 [IpoBOAUTH OCHOBHBIE FEOMETPUUECKHUE ITOCTPOEHMSI C TIOMOILIBIO LIUPKYJISA
' U JIMHEHKH
8 KIIACC
Kox .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOIA
NpoBePsEMOro .
00pa3oBaTeJIbHOM MPOrPAMMbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yjabTarta
6 I'eomeTpus
6.1 PacriozHaBaTh OCHOBHBIE BHUJABI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
' II0JIb30BAThCSl UX CBOMCTBaMHU IPU PELIEHUH F€OMETPUUECKUX 3a7a4
6.2 [IpumensTH CBOMCTBA TOUKM IEPECEYEHMs] MEAMAH TPEyroJbHUKA (LEHTpa
’ Macc) B pellIeHHH 3a1a4
Bnaners noHsTHEeM cpeHEN TMHUM TPEYTOJIbHUKA U TPANELNH, TPUMEHATh
6.3 UX CBOWCTBA IIpU pEUICHMH TIeoMeTpuueckux 3anad. [lomb3oBarbes
' TeopeMmoil Dajeca ¥ TEOPEMON 0 IPONOPLUUOHATIBHBIX OTPE3KAX, IPUMEHATh
UX JUIsl PEIIEHUs IPAKTUYECKUX 3a7a4
6.4 [IpumenaTy  mpu3HaKW  MOAOOMS  TPEYTrOJIBHUKOB B PEIICHUU
' F€OMETPUUYECKHX 3a/1a4
[Tonb3oBatbess Teopemoit Iludaropa st pemieHHs TeOMETPUUECKUX H
6.5 pakTHYecKux 3afad. CTpPOUTh MAaTEMAaTUYECKYI0 MOJEIb B MPAKTUYECKHUX
' 3a/layax, CaMOCTOSITEIbHO JI€JaTh YEPTEK M HAXOIUTh COOTBETCTBYIOILIUE
JUTUHBI
Brnagerp mnoHATHSAMH CcHHyca, KOCHHyca M TaHI€HCAa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb3oBaTbCcsl ATUMM HOHATHUSMHU IS
pelIeHUs TPaKTUUECKHX 3aa4
6.7 Borancnare (pa3nuuHbIMU CIIOCOOAaMU) IIOIAb TPEYTOJIbHUKA U TUIOIIA M




MHOTOYTOJBHBIX (GUTYp (MONB3YSICh, TIAE HEOOXOIUMO, KAJIbKYJISATOPOM).
[TpuMeHSTh OTyYeHHbIC YMEHHUS B IPAKTHUECKUX 3aauax

6.8

Brnamers NMOHATHMSMHM BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOIB30BaTh
TEOpEMBbl O BIMCAHHBIX yIJIaX, yriax MeXay XopJAaMu (CeKyLIUMH) U yTiie
MEXy KacaTeJIbHOW U XOPAOU IPU PEIICHUH F€OMETPUUECKHX 3a/1a4

6.9

Bianers MoHATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, IIPUMEHATh CBOMCTBA
ONMCAHHOTIO YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3a1a4

6.10

[IpuMeHsATH MOTyyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUEe
MOJENU Ui 3a/ad peaJbHOW JKM3HU U MPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM I0J00USN TPUTOHOMETPUH (IOJB3YSCh, T/e
HE00XO0IMMO, KAJIbKYJIATOPOM)

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTaTa

6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOTO 00111er0 00pa30BaHUs

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YTIJIOB, HAXOIUTh C HX
MOMOIIBIO  Pa3IMYHBIE  DJIEMEHTHl  IPSIMOYTOJBHOTO  TPEYTOJIbHHKA
(«pemieHre TPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxomuTe (¢ moOMOIIbIO
KaJIbKYJIATOPA) JUTHHBI U YTIIBI 7151 HETAOJIMYHBIX 3HAUCHHMA

6.2

[Tons3oBatTbcs dbopmytamMu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOKIECTBOM JIJIsI HAXOKJICHUSI COOTHOLIEHUN MEXKY
TPUTOHOMETPUYECKUMHU BEJTMUMHAMHU

6.3

Hcnonp3oBarb TEOpEMBI CHHYCOB M KOCHHYCOB JUI1  HAaxOXKJEHUs
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHMKA («PEHIEHHE TPEYrOJIbHUKOBY),
IIPUMEHSATD UX IPU PELICHUU F'€OMETPUUECKUX 3a1a4

6.4

Brnagetp moHATHsMH —mpeoOpa3oBaHHs — TOM00USA, COOTBETCTBEHHBIX
9MeMeHTOB Tono0HbIX (uryp. Ilomb3oBaThesi cBoMCTBaMH  TOI00Ms
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH UIMHBI W HAaXOIUTh YIJBI Y
no100HbIX (uryp. [IpumMeHsITh CBOMCTBA OI00US B IPAKTUYECKHX 3aa4ax.
YMeTh NpUBOANTH MIPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE

6.5

ITonp30oBaThCs Te€OpEMamMu 0 MMPOU3BCACHUN OTPC3KOB XopA4, (6]
IMMPOU3BCACHUHN OTPE3KOB CCKYIIHUX, O KBAApaTe KacaTelIbHOM

6.6

[Tonp30BaThCS BEKTOpPaMH, TIOHUMATh MX T€OMETPHUCCKUN U (HU3UIECKUI
CMBICTI, IPUMEHATh UX B PEIICHUH N'€OMETPUYECKUX U (PU3NYECKUX 3a/ad.
[TpuMeHATh CKalsipHOE MPOU3BEIEHUE BEKTOPOB JI HAXOXKICHUS JUIMH U
yTJIOB

6.7

Ilonp30BaThCA MCTOAOM KOOpJAWHAT HA IIJIOCKOCTH, IMNPHUMCHATH €ro B




PEIICHNU I'€OMCTPUYCCKUX U IPAKTHUYCCKUX 3a1a4

BJIaIIeTI) MOHATHUAMU NPABUJIIBHOI'O MHOI'OYI'OJIbHHUKA, NJIMHBI OKPYKHOCTH,
OJIMHBL OYT'U OKPYXHOCTH H pazmaHHoﬁ MCpPbI yTijia, YMCTb BBIYHCIIATH

68 IUIOAAs Kpyra M ero 4yactedl. I[IpuMeHSATh mOJydeHHBIE yMEHUS B
MPAKTUYECKUX 3a7jauax
6.9 HaxoauTe ocu WM HEHTPbl CUMMETpHH (GUTyp, MPUMEHSTH JBHKEHUS
' IUIOCKOCTH B MIPOCTEMIINX CITydasix
[IpuMeHsTh MONy4YEeHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTH MaTEMATUUYECKUE
6.10 MOJEIN A 3aJad pEaJbHOM XU3HU U TPOBOJIUTH COOTBETCTBYIOLIHE

BBIYUCIICHHUSI C TPUMEHEHHUEM I0A00UAN TPUTOHOMETPUYECKUX (DyHKITHIA
(monb3ysich, Iie HE00X0UMO, KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomerpus
Havaneuble monsATtus reomerpuu. Touka, mpsmas, OTPE3OK, Jiyd. Yros. Buasl
6.1 yriioB. BepTukanbHbie W CcMexHble Yriabl. buccektpuca yria. Jlomanas,
MHOTOYTOJbHUK. [TapamienbHOCTh U ePIEeHANKYISIPHOCTD MPSMBIX
6.2 CummMmerpuunbie Gurypsl. OCHOBHBIC CBOHCTBA OCEBOM CUMMETpuH. [Ipumepsl
' CUMMETPHUH B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE MTOCTPOEHHUS C MTOMOILBIO LUPKYJIS U JIuHEeWKu. TpeyronbHuk. BricoTa,
’ MearaHa, OMCCeKTpUca, UX CBOMCTBA
6.4 PaBHOGeipeHHbII U PaBHOCTOPOHHMU TPEYTOJIbHUKH. Hepasencrtso
’ TpEyroJbHUKA
6.5 CBoiicTBa M NpHU3HAKU PAaBHOOEIPEHHOrO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
) TPEYTrOJIbHUKOB
6.6 CBoiicTBa W TMPHU3HAKK MapauIeNbHBIX OpsMbIX. CyMMma YTJIOB TpPEYTroJIbHHKA.
’ Buemnue yrisl TpeyrojibHUKA
[IpssMmoyronbHbId ~ TpeyrosbHUK.  CBOMCTBO  MEIHWAHBl  MPSIMOYTOJIHOTO
6.7 TPEyroJibHUKA,  IPOBEAEHHOW K  rumoreHyse. lIpusHaku  paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOIBHBIN TpEyTroabHUK ¢ yriioM B 30°
HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOH, TeopemMa o OoiplieM yrie U OoJbIIeld CTOPOHE TPEYTOJIbHUKA.
[IepnieHquKyIsp U HAKJIIOHHAS
6.9 ['eomeTpuyeckoe mecto Todek. buccexkrpuca yria u cepeIMHHBIN NEPIICH IUKY ISP
' K OTpE3KY Kak r€OMETPUYECKUE MECTA TOUEK
6.10 OKpy>XHOCTb M KpYT, XOpAa U AUAMETP, UX CBOMCTBA. B3anMHOe pacrnosioxeHue
' OKpPY’KHOCTH U npsAMoi. KacaTtenbHas 1 cexyasi K OKpy>KHOCTH
6.11 OkpyXHOCTh, BIHCAaHHAas B Yyroj. BmnucanHas W omucaHHass OKPYKHOCTH
' TPEyroJibHUKA
8 KIIACC
Kox IIpoBepsieMblii 3JIeMEHT COACPKAHUS
6 I'eomerpus
6.1 UYetwipéxyronpHuki. [lapamienorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpssMmoyronbpHUK, pOMO, KBaJIpaT, X MPU3HAKK U CBOMCTBA
63 Tpamenusi, paBHOOOKas Tparenus, e€ CBOWCTBa W Tpu3HAKH. [IpsiMoyronbHas
Tpanenus
6.4 Meron ynsoeHuss Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u
' TeopeMa O MPOMOPIMOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TPEYTOIbHUKA U Tpanenuu. LleHTp macc TpeyroiabHuKa
6.6 [Togobue TpeyronbHUKOB, KodhdumuenT mnoxodbus. [lpusHaku mogOOUS
) TPeyroJabHUKOB. [IpuMeHeHne nogo0us npu peneH!: NPakTHYeCKUX 3a/1a4
6.7 dopMyIibl IS TUIONIAIA TPEYTOJIBHHUKA, TTapaJljieiorpaMma, poMmOa 1 Tpanenun
6.8 CoiicTBa miomiaaeii reomerpuueckux Guryp. OTHOIICHUE TUIOMAACH MOA00HbBIX
' ¢uryp
6.9 Boluucnenne miomaneid TPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYATOM
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Teopemsl Iludaropa mnpu pereHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHIE€HC OCTPOro yIjla MpPsIMOYTOJIBHOIO TPEYTOJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (PYHKIIHH
yriioB B 30°, 45° u 60°
6.12 Brnucannbsie U 1eHTpaiIbHBIE YIUIBI, YTOJ MEXKIY KacaTeIbHOM M XOPAOW. YTIIbI
' MEXy XOpJIaMHU U CEKYITUMHU
6.13 BricaHHble 1 ONMCAaHHBIE YETHIPEXYTOIBHUKHI
6.14 B3zaumHoe pacmnonoxxeHue ABYX OKpyxHocTed. Kacanue okpyxkHocteld. OOue
' KacaTeJIbHbIE K IBYM OKPY>KHOCTSIM
9 KJIACC
Kon [IpoBepsiemMblii 3JIeMEHT COePKAHUSA
6 ['eometpust
6.1 Cunyc, xocunyc, tanreHc yrioB oT O go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOX1€CTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemienne TpeyronbHukoB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYCOB. Perienue
' MPaKTUYECKUX 33J1a4 C UCHOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB
6.3 [TpeobpazoBanue noaodus. [lomodrue cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 Tpou3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
' CEeKyLIUX, TeopeMa O KBaJpare KacaTeJIbHON
Bekrop, nnuna (Moayib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHUBOIOJIONKHO
6.5 HaIpaBJCHHBIE BEKTOPHI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepalMi HaJ BeKTopamMu. PasnokeHue BEKTOpa IO JBYM HEKOJUIMHEApHBIM
BEKTOpaM




Koopaunater Bektopa. CkajsipHOE MPOU3BEICHHE BEKTOPOB, MPUMEHEHHUE s

0.6 HaXO0XKJICHUS JJIUH U YIIJIOB
JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHMS IIPSIMOM M OKPYKHOCTH B
6.7 KOOpJIMHATAaxX, IEPEeCEeYEHUE OKPYKHOCTEM M NpsAMBIX. MeTox KOOpAMHAT W €ro
IpUMEHEHNE
6.8 [IpaBusbHBIE MHOTOYTOJIBHUKHI
6.9 JlinHa okpykHocTu. I'pagycHas M paauaHHas Mepa yria, BBIYMCIEHUE JUIMH JIyT
. OKpPYKHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEeHTa

6.11

JIBiKeHUs TUIOCKOCTH ¥ = BHYTPEHHHE CHUMMETpuu (Quryp (dJIeMEeHTapHbIE
npencrasienus). [lapamnensusiit nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O 001IET0
oOpasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMHU: MHOXKECTBO, IIOJMHOXKECTBO, ONEepaluu
HaJl MHOXXECTBaMH; YMEHHE OTIEPHPOBATH MOHATHAMH: Tpad, CBSI3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh MX IPHU PELICHUHU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpadudecKoe TPEICTaBICHHE MHOXKECTB JUISI ONHMCAHUS  pPeaIbHBIX
IIPOLIECCOB U SIBJICHUH, NP PEIICHUHU 33]1a4 U3 IPYTUX yUeOHBIX PEAMETOB

YMeHue onepupoBaTh IOHATUAMH: OIIPEACIICHHE, AKCUOMa, TeopeMa,
JI0OKa3aTelIbCTBO;  YMEHUE  paclO3HaBaTb  WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHue onepupoBaTh MOHATUSMHU: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCJIO, JIEIUMOCTh HAaTypaJbHbIX YHCEI, MPU3HAKU JECIUMOCTH,
[EJI0€ YUCII0, MOJIYJIb YHCTa, OOBIKHOBEHHAs APOOb M AecsITHUYHAs TPOOb,
CTaHJApTHBIA BHJI YUCIA, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apudMeTHuecKuil KBaJApPATHBIA KOPEHBb; YMEHHE BBIMONHSITH JCUCTBUS C
YUCJIaMH, CPAaBHMBATh M YHOPSIOYMBATH YKCIIA, MPEJCTABIATH YUCIIA Ha
KOOpPJIMHATHOM TMPSIMOM, OKPYTJISATh YHUCIA; YMEHHUE JeNaTh MPUKUIKY U
OLIEHKY pe3yJIbTaTa BBIYMCIICHU

YMeHue onepupoBaTh MOHSATHSIMM: CTENEHb C IEJBIM II0Ka3aTeleM,
apru(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH, ajredpandeckas Apoob,
TOXJECTBO; 3HAKOMCTBO C KOpHEM HATypaJbHOH cTerneHu Oosblie
€/IMHUIIBI; YMEHHE BBIMOJIHATh PacuéThl MO (GopMysaM, MpeoOpa3oBaHUS
[ENBIX, TPOOHO-PAlMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSMH,
pa3oKeHHEe MHOTOUYJICHAa HAa MHOXKUTEIM, B TOM YHUCIIE C UCIOJIb30BAHUEM
(dopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMBI H Pa3HOCTH

YMeHHe OnepupoBaTh IMOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C
OJIHOM NEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE pemaTh JIMHEHHbIE W  KBaJpaTHbIE YpaBHEHUs, JApPOOHO-
palMOHAIBHBIE YPABHEHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHHIA, TMHEHHBIC HEPABEHCTBA U UX CHCTEMBI, KBaJ[paTHBIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
pelmeHun 3axad U3 JIpYrux IpeIMETOB M INPAKTUYECKUX 3a7ad; YMEHHE
HCIIOJIB30BaTh KOOPAMHATHYIO MPAMYIO U KOOPAMHATHYIO IUIOCKOCTb IS
M300pakeHUsl pelIeHni ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MNOHATUAMH: (YHKIMA, rpaduk (GyHKIMH, HYITA




(YHKINHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,
yObIBaHMS, HauWOOJIbIlIee W HAUMEHbIIee 3HA4YCHHs (QYHKIMH; yMEHHUE
ONEPHPOBATh TMOHATHAMHU: TpsiMas TPONOPIHMOHAIBLHOCTh, JIMHEHHAS
GyHKIUMsA, KBaapaTHyHas (QYHKIUS, oOpaTHas MPONOPIHOHAIBHOCTD,
napabosa, rurnep0oiia; yMEHUE CTPOUTh TPaPuKH (YHKIUH, HCIIOIb30BaTh
rpaduKy I OTPENEIICHUS] CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, IS
pemieHus 3a7ad M3 JAPYruX Y4YeOHBIX MPEIMETOB WM PEAbHOU IKU3HH,
YMEHHUE BhIpaXKaTh (POpMyJIaMH 3aBHCUMOCTH MEX/Ty BEJTUUNHAMH

YMeHue onepupoBaTh MOHATUSAMU: MOCIEAOBATEIBHOCTh, apudMeTndyecKas
U TeoMeTpuyecKkas MpPOrpecCMd; YMEHHE HCIOJb30BaTh CBOICTBa
nocieA0BaTeNbHOCTEN, POPMYIIBI CyMMBI U OOIIETO YJ€HA MPHU PEUICHUH
3aJa4, B TOM 4YHCIIe 33Jad U3 OPYrHX Yy4eOHBIX MPEIMETOB M PealbHOM
KU3HU

YMeHue pemath 3a7a4u Pa3HbIX THIOB (B TOM YKCJIE HA MPOICHTHI, TOIH U
4yacTH, JBHXKEHUE, padoTy, LIeHy TOBapOB U CTOMMOCTb IMOKYIIOK U YCIYT,
HAJIOTH, 3aJaud W3 OOJacTH YIpPaBIEHUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaMM); YMEHUE COCTaBISTh BBHIPAXKEHUS, YpPAaBHEHUS, HEPABEHCTBA U
CUCTeMbl 1O YCIOBHIO 3aJlaud, HCCIEAO0BaTh IOJYyYEHHOE pEIICHUE HU
OLICHUBATH MPABAONOI00HOCTH MOTYYEHHBIX PE3YIHTATOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, Jyd,
JIOMaHas, YTroJ, MHOTOYTOJbHUK, TPEYrOJbHUK, PaBHOOCAPEHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJIbHHUK, MEIHaHa,
OuccekTpuca " BBICOTA TPEyTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSIMOYTOJIFHUK, KBaIPaT, TPAICIHUsT; OKPY>KHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTYypaMH; YMEHHE
pemath 3ala4d, B TOM YHUCIE W3 MOBCEIHEBHOH JKM3HU, Ha HaXOXJICHHUE
TCOMETPUYCCKUX BEJIMYUH C MPUMEHCHHEM HM3yYEHHBIX CBOWCTB (GUTYp U
¢dakToB

10

YMeHue omnepupoBaTh IOHATHUSMU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYTroJbHUKOB; MapalieIbHOCTh M MEPHEHAUKYISIPHOCTh MPSMBIX, YTOJ
MEXy IPSIMbIMU, EPIEHANKYIISAP, HAKIOHHAs, MPoeKIus, nogodue duryp,
NnoJI0OHbIE TPEYrOJbHUKH, CHUMMETPHSI OTHOCUTEIIBHO TOYKH U TMPSMOIi;
yMEHHE paclo3HaBaTh pPaBEHCTBO, CHUMMETpUIO U mojobue uryp,
napauieTbHOCTh U MEePIEeHANKYISIPHOCT MPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh TMOHITHSAMHU: JJIMHA, PACCTOSHUE, yroa (BeJIMYHHA
yIja, CHHYC M KOCHHYC yrja TPeyrojbHHKA), IUIOIIAlb; YMEHUE OLEHUBATh
pa3Mepsl MPeIMETOB U 0OBEKTOB B OKPYXKAIOLIEM MUPE; YMEHHE TPUMEHSATh
dbopMyIbl IEpUMETPa U IO MHOTOYTOJIBHUKOB, UTMHBI OKPY>KHOCTH U
IIOMIAIM Kpyra, oObemMa NPSIMOYTOJILHOTO Napajulefienunena; yMeHHe
NPUMEHATH MPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHomeTpudyeckue COOTHOILIEHUS
JUTSL BBIYMCIICHUS ITTUH, PACCTOSHUH, IUTOMIAeH

12

Ymenne  u3o0paxkaTb  IUIOCKME  (QUTYpl W HX  KOMOWHAIWH,




IPOCTPAHCTBEHHbIE (QUIYpbl OT PYKH, C IOMOUIbIO YEepTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY HJIM CUMBOJIHHOMY
OTIHCaHUIO

13

YMeHue ornepupoBaTh MOHITHAMU: TMPSMOYTOJIbHAs CHUCTEMa KOOPJUHAT;
KOOpPJIMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB, MPOM3BEIICHNE BEKTOpa Ha
YHUCIIO, CKAaJISIpHOE TMPOU3BEIACHHE BEKTOPOB; YMEHHE HCIIOJIb30BaTh
BEKTOPHI U KOOPJAMHATHI JIJISl TIPEACTABICHUS JAHHBIX M PEIICHMs 3a/1ay, B
TOM YHCJIE U3 JPYIUX YYEOHBIX MIPEIMETOB U PEabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJOMKOBBIE U KPYTOBBIE JUarpamMMmbl,
TaOIHIIBI, cpeqHee apudMeTnIeckoe, MeiuaHa, HanboJbIIee U HauMEHbIIIEe
3HaYeHUs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHUE  HU3BJIEKATb,
UHTEPIIPETUPOBATh U NMPeoOpa3oBbIBaTh MH(OPMALIKIO, MIPEICTABICHHYIO B
TabIMIax M Ha JuarpaMmax, OTpa)kalollyl0 CBOWCTBAa M XapaKTEPUCTHKHU
peaNbHbIX MPOLECCOB W SBJICHUN; yMEHHE pAclO3HaBaTh H3MEHYMBBIC
BEJIMYMHBI B OKPYIKAIOIEM MHUPE

15

YMeHue onepupoBaTh MOHATUSAMHU: CIy4YallHBIA ONBIT  (Cay4yailHBIN
OKCIEPUMEHT),  JJEMEHTapHOe  CcoObITHE  (3JIEMEHTapHBI  HCXON)
CIIy4ailHOTO OIbITa, CIy4yallHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJWTh  BEPOSTHOCTU  CIy4YallHbIX  COOBITUM B ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMHU COOBITUSIMM;, YMEHUE peniaTh 3ajadu
METOZIOM OPraHU30BaHHOTO Iepedopa M C UCIOIb30BaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTU pPEAIbHBIX COOBITHH U
ABJICHUH, NTOHMMATh POJIb IIPAKTHUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX
COOBITHIl B OKpY’KaloIleM MHpPE U B XKHU3HHM;, 3HAKOMCTBO C IOHSATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SBJICHUSAX

16

YMeHne BbIOMpaTh MOIXOIANINN W3YyUYEHHBIH METOM /IS PeUIeHUs 3a7ayuH,
MPUBOJIUTh TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAEC H
J)KA3HU, PACIO3HABATh IPOSIBIICHHE 3aKOHOB MATEMAaTHKH B HCKYCCTBE,
ONUCHIBATh OT/IEJIbHBIE BBIJAIOIIMECS PE3YJIbTaThl, MOJYYEHHBIE B XOJE
pa3BUTHUSI MAaTEMATHKHU KaK HAYKH, TPUBOJUTH MPUMEPHI MATEMaTUUYECKUX
OTKPBITUHA U UX aBTOPOB B OTEUECTBEHHOU U BCEMUPHOU UCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D 11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUSA

1

Yucia ¥ BEIYMCIIEHUS

1.1 HarypanbHsle u niensle yncia. [Ipu3Haku AeIMMOCTH LENbIX YHCEIl
12 OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOIEHTHI, OECKOHEUHbIE IEPUOTUUECKUE
' apoou
1.3 Panmonanesueie yncna. ApudmMerndyeckue onepamnnuu ¢ paluoHaIbHBIMUA YUCIIaAMU
14 JleifictBuTenpHbIEe uncia. ApupMETHYECKHE ONeparuud C JACHCTBUTEIHHBIMU
' JHCIIaMU
15 [TpubnmxEnnbIe BI)I‘II/I”CJ'IGHI/ISI, IpaBWjla OKPYIJIEHMs, NPUKHUIKA M OLIEHKa
pe3yJsibTaTa BEIYUCICHUN
2 Anrebpanueckne BbIpaKeHUs
2.1 BykBeHHBIE BBIpaKEHHS (BBIPAXKEHHSI C IEPEMEHHBIMHU)
)9 Crenenp ¢ nensiM mnokazareneM. CTeneHb C pPALMOHAIBHBIM ITOKa3aTEJIEM.
' CBoiicTBa CTeNIEHU
2.3 MHoOro4ieHsl
2.4 AnrebGpanueckas qpoob
)5 Apudmernueckuit KOpPEHb HATypaJIbHON CTEIICHHU. HenictBus c
' apu(pMETUYECKUMH KOPHSMHU HATypaIbHOM CTETIEHN
3 YpaBHEHUS U HEPABEHCTBA
11 Ilensle u npoOHO-panMOHaNbHbIE ypaBHEHUS. CHUCTEMBI U COBOKYIHOCTHU
' ypaBHEHHI
39 Lensie u napoOHO-palMoHAIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
33 Pemienue TekcToBBIX 3a7a4
4 UucnoBble NOCIEI0BATENBHOCTH
4.1 IlocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEN
49 Apudpmernueckass U reoMerpuueckas mnporpeccun. dopmyna  CI0XKHBIX
' MPOLIEHTOB
5 OyHKIUU
@OyHK1Ws, crnocoOsl 3ananus Gynkiun. I'paduk pynkunu. O6nacTh onpeneneHus
U MHOXecTBO 3HadeHMH  ¢yHkuumu. Hymn  ¢yHkumu.  IIpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YyHKIMH. MaKCUMyMbl U
MUHUMYMBl (QyHKIMM. HambGonbliee ¥ HauMeHbllee 3HadeHHE (YHKIMM Ha
IIPOMEXKYTKE
6 Koopaunatsl Ha npsMoil ¥ IOCKOCTH




6.1

Koopaunarnas npsimast

6.2 JlexapToBbl KOOPJIMHATHI Ha MIIOCKOCTH
7 I'eomerpus

7.1 I'eomeTpuueckue Gurypsl U UX CBOMCTBA

7.2 TpeyronbHUK

7.3 MHoOroyrojasHuKu

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mepeHne reoMeTpUIEeCKUX BEITMUYUH

7.6 BekTopsl Ha mockocTH
8 BeposiTHOCTB U cTaTUCTHKA

8.1 OnwucarenpHas CTaTUCTUKA

8.2 BeposiTHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padsr
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