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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00€CTeunTh M3YyYeHUE CBOMCTB U pa3MEpoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YUUTCS POBOJAUTD
JIOKa3aTelIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHus «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT NPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUE JoKa3aTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUU SIBIISIETCA MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUIECKUX 3aJ]a4, BCTPEUAIOUTIXCS
B peampbHOM xu3HM. OOywaromuiics JODKEH  HAy4YWUTbCS — ONPEIEsATh
T€OMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMHM YEepTEX WM PUCYHOK, HAUTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mmepbl rapaxka JUuisi aBTOMOOWIISL.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU TC€OMETPHH.
[Tpu pemenny 3amad MPaKTHYECKOTO XapakTepa OO0y4arolIuiicsl YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTH  PEATbHBIX OIKU3HEHHBIX CHUTYyaIlllii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH aJIEKBAaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Y4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO 00ydaromuecss He MPOCTO 3HAKOMSATCS C OTPEACTEHHBIMU MTOHITHIMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHHMsI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCS TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUECKUX
3azay.

CornacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3y4yaeTcsl YriyOJnEHHBIN
yaeOHbIl Kypc «['eoMeTpus», KOTOPbIN BKIIFOYAET CIICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYy>XKHOCTHY,
«YeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanmn», a
Takke «Meton koopauHaTy», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Heiento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpud. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEIEICHUN.

B3anMmHOE pacronoxeHue To4YeK Ha IpsMou. M3mepeHue mmHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHune Benu4YuH  YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbaple U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[nmnHa momanon. MHoroyronsHuku. [lepumerp
MHOTr'OYroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHuss. MTHCTpyMEHTHI 111 ©3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuKu

Buzasl TpeyrosibHUKOB: OCTPOYIOJIbHBIE, IPSIMOYTOJbHBIE, TYIOYT'OJIbHBIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHME. Meanana, OuccekTpuca M BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil mpu3HaKk paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAIOILIEM MHUPE.

IMapaanensHbie npsimbie. CyMMa yIrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, HICTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoOMCTBa M
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriioB TpeyrosJbHUKa. BHemHue yrisl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBAa INPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnennukyisp u
HakJIOHHas1. CBOMCTBO MeAUaHbl IIPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTOJIbHUK C YIiioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTP,
paauyc, JuaMerp, XOpJa, UX CBOMCTBA. B3auMHOE paclonoXeHHe OKPYKHOCTH U
npsmoil. KacarenpHas M cekymiass K OKpYXKHOCTH. OKpY>KHOCTb, BIIHCAHHAs B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecta ToueK. ONnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1HeHTp. MeToa reoMeTpruIecKX MECT TOUEK MPH PEIICHUH N'€OMETPUUYECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIUBLIO HMPKYJIA U JHHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA MIOCTPOEHUs, PEICHUE 3a7]a4 Ha IOCTPOECHUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[lapannenorpamm, ero mNpu3HaKW U cBoWcTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, €€
cBOMcTBa M npu3Haku. [IpsmoyronbHas tpaneuns. CpeaHss JUHUS TPAIECLH.

CpenHsas nUHUSL TPEYroJbHUKA. MeToJ yIBOCHUSI MEIHAaHbl TPEYTrOJbHHKA.
Teopema o nepeceyeHN MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodpduuueHnt mnomodus. I[lpuzHaku nomoous
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiomwans

[Tonsitue o mmomanu. CBoWCTBa IUIOMIANEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GpopMyIbl 17 IO TPEYTONIbHUKA, MapajuieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogoO6HbIX puryp. OTHOIIEHHE MII0IAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuueckue Gyukinuu yriaos B 30°, 45° u 60°.
[IponnopuHOHAIBHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YTIibl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrnmcaHHble M LEHTpalbHBIE YIUIBI, YIOJ MEXAY KacaTelbHOW M XOpIOM.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHcaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHAKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOCTel. O01Me KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUYE€CKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  id  [UIOMIAJAW  TPEYrOJIbHHKA,
napajuienorpamma, pomo6a, tpaneuuun. Popmyna ['epona. dopmyna momanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

IloxoOue TpeyroibLHUKOB

Xopapl W MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEIECHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPUYECKUX
3anad. Teopembl UeBnl 1 Menenas. [lonssTue 0 roMOTETHH.

MeToa KOOpAMHAT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOW KOA((UIMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHH CcMbICH. [lapamienbHOCTh W NEPHEHAMKYJISIPHOCTH
NpsMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHeHUE OKPYKHOCTU. HaxoxkaeHue IiepeceyeHuid OKpPYKHOCTEN W
npsMBIX B KoopauHaTax. DopMmyna paccTOSHUS OT TOYKH 10 mpsimMoil. [lnmomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3a/1ayax.

BexTopsl

BekrTopbl Ha miockocTd. CloXeHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarue o 6Gasuce (Ha IIOCKOCTH). PasyiokeHuss BEKTOpPOB 1o 0Oas3ucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpUOYTHBHOCTh CKAJSIPHOTO IPOU3BEACHUS.
CkamsipHOE€  TpOW3BEACHUE M MNpOoeHUpoBaHHE. [IpUMEHEHue CKaIIpHOro



IPOU3BEIACHUS BEKTOPOB [UISl HAXOXKIAEHUs JUIMH MW yriaoB. PemeHue
TEOMETPUYECKHX 33]1a4 C IOMOIIbIO CKAIIPHOTO IPOU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUIOIIA/Ab KPyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
CeKTopa, cermeHTa. Mctopuueckue cBeieHust 00 U3BMEPEHNHU JUIMHBI OKPY>KHOCTH U
IUIOLIAN KpYyTa.

JIBMKeHUSsI TUIOCKOCTH

LlenTpanpHas cummerpus. LleHTpanbHO-cumMeTpuuHble (urypsl. [ToBopoT.
OceBasg cummetpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOMl OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHsT U ero cBoiicTBa. PaenctBo Quryp. IlposiBnenus
CUMMETPUM B IIPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumMeHeHre B reOMEeTpUUECKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U peaIU3allu €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEHM JKU3HU NJis YCHEIHOM NpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHI, OCO3HAaHHBIM BBIOOpOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI UelIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKH U MAaTEMATHYECKOW KYJbTYpPOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

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



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa SKOJOTMYSCKUX MPOOJIeM U IyTeH UX pelIeHHUS;

8) ajanranum K M3MEHAKINMMCH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEOINPEHACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYTUX JOJIEH, MproOpeTarb B COBMECTHOW JEATEIIbHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH WIEH,
MOHSATHSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, TIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIHBIMU  JEUCTBUSIMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jlornueckue aAelcTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUHW MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaThH
OTIpEJICIICHHS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(DUKAIUH,
OCHOBaHWSI 711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENIbHbBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00IIUE, YCIOBHBIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKIACHUM (MpsAMbIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHUS;

BBIOMpATh CMOco0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  PEICHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENILHO BBIZICIIEHHBIX KPUTEPUEB).

Bba3oBble uccienoBareabcKue AelCTBUS:

UCTIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTHUBOpEUUE,  MpodIieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBATh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEeKTa,
3aBHCUMOCTEN 00BEKTOB MEX1y COOOI;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTaMm
NpOBEAEHHOTO  HAOMIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHWBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BBIBOJAOB U 00OOIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEMTOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH HEJOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

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

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMUM W WLIIOCTPUPOBATH
peliaemMsbie 3a/1a4un CXeMaMu, IuarpaMmmMaMu, HHOU rpadukoi U uX KOMOUHALIMSIMU;

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

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHUS B COOTBETCTBUH C YCIOBUSIMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j¢ OOCYXIIeHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 0OCYK/IaeMOil TEMBHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KUBaTh pa3jIMude W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3YJIbTAThl PEHICHUS 3a/1ayi, SKCIIEPUMEHTA, UCCIICOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHUHM Y4YEeOHBIX MaTeMaTUYeCKUX 3ajady, MPUHUMATh IIeJb
COBMECTHOW JIEeATEIHHOCTH, TUIAHHPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUIbI padOT, JOTOBapHBATHCS, OOCYKIATh MPOILECC W pPe3yJbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNMNOBBIX GopMax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTepHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH NPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyINIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUJIAH, aJTOPUTM pelIeHUs 3adadd (WId ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YIMOIMOHAJIBLHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMH CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3ysabTaTa
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHBAILIMU U pedeKkcuu;

NPEABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLMUH MPU H3YyYCHHUH MaTEeMaTHYeCKHMX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4uenus B 7 kj1acce 00y4JaromUniCs MOTYYUT CIEAYIONTHE TPEIMETHBIC
PE3YJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYpPBI, BBIIOJIHATH
YEpTEXKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYUCIIEHUE JUIMH OTPE3KOB M BEJIUYMH YIJIOB.

Jlenath NPUKUAKY U OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH MPEIMETOB B
pealbHOM KU3HU, pa3MEpoOB NPUPOJIHBIX OOBEKTOB. Paznuuarh pa3Mepbl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TNPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajad.

[IpoBOAUTE JOTHYECKUE PACCYKACHUSA C MCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYrOJIbHHUKA, B PEIICHUN F€OMETPUYECKUX 3a/1a4.

Omnpenensts napajijieIbHOCTh MPSAMBIX C TIOMOIIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe NapajuieJIbHOCTh NPSMBIX C NTOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUCHMS
YyIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4yv Ha HaXOXJCHHUE YIJIOB.

Bnanete monsitueM reomerpuyeckoro mecta touek (I'MT). Onpenensite
OHMCCEKTPUCY yIJIa U CEPEAUHHBIN NEPIEHINUKYISAP K OTPE3KY KaK T€OMETPUUYECKHE
MmecTa Touek. [Tosnb30BaTbes noHsATHEM TeomeTpudeckoro mecta Touek (I'MT) npu
JI0Ka3aTeJIbCTBE T€OMETPUUECKUX YTBEPKICHNUN U IIPU PELICHUH 3aa4.



@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH W KpPyra, XOpAbl U JIAAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U IPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ HeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

BrnageTs noHSATHEM KacaTeIbHONW K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOM M pajuyca, MPOBEAEHHOTO K TOUYKE KacaHUS.
Jloka3piBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUECKUX 3a/1a4.

Jloka3plBaTh M NPUMEHSATH NPOCTEUIINE TEOMETPUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

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

K xoHmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
peIMETHbIE PE3YyJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMM NPH PEIICHUH T€OMETPHUYECKHX 3adad. Pa3mmuaTh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEUAH TPEYTrobHHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagers moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeoMeTpuYeckux 3aaad. lcmonb3oBaTth Teopemy
daneca u TeopeMy O IPONOPIUOHATIBHBIX OTPE3KaX, MPUMEHATh UX IJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl U HCMOJIB30BaTh HX
CBOWCTBA MPH PEIICHUU 33]1a4.

Brnanets moHsATHSMH TMOA00US TPEyroJabHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0Ua U O MOAOOHBIX (urypax. [lonb3oBaThcsa NMpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpuYecKux 3amad. [loka3eiBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOOOME B MPAKTUUECKUX 33a4ax.

BeiBomuTh W UCHONB30BaTh mIpocTeiimue (opMynbl A8 IUIOLIAAd
TPEYrojbHHUKA, NapaiieaorpaMma, poMoa U Tpaneuuu. Beraucinare (pasnuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monB3ysich, TAE HEOOXOAUMO, KaJIbKYJISITOPOM). 3HATh OTHOIICHHE ILUIOIIACH



NoOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 33aAad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoit [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JIIUHBL.

Bianerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUSA Ha NPAKTUKE — CTPOUTh MaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIty oOy4eHnus B 9 kj1acce oOy4aromuiics MOJTYYUT CIASAYIONTUE MPEIMETHbBIC
PE3YJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO PAa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl [Tl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcsa GopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHbBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHUH TEeOMETPUYECKUX 3a1ad. [IpuMEHSTh MOJydeHHBIE 3HAHHS IIPU
pelIeHNHN NTPAKTUYECKUX 3a1ay.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIJIAJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHUKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopmyy JUTs TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeacTaBiIeHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3a1ay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJlaX, YIIax MEXAY XOpJIaMH
(CeKyIIMMHM) U yTiie MEXAY KacaTeJIbHOM U XOPAOH MPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O NPOU3BEICHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT HAa IUJIOCKOCTH, pabdOTaTh C ypaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSIMU YriaoBOoro kKod(pduiueHta u
CBOOOJHOTO YJI€HA, MOHUMATh HUX TEOMETPHUUECKH CMBICI U CBSI3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBaHMEM JHMHEWMHON (QYHKIUH. YMETh
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBSA3aHHbIE C NapaLIEIbHOCTBIO U
NEPHEHANKYJIAPHOCTBIO MPSAMBIX, IEPECEUYEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECEUCHHS.

BeIBOIUTE M BIANETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTeh MeTox
KOOpPAMHAT Ul HAXOXKJICHHUs IEPECEUCHHUUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpOBaHHOM mowmaau. lloap3oBaThCcs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATp MeToJ KOOpAUHAT B
[PaKTUKO-OPUEHTHUPOBAHHBIX FT€OMETPUUYECKHX 3a/1ayax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaAblBAaTh M BBIYUTATH BEKTOPBI,
YMHOKaTh Ha YHWCJO, BIAJETh NPABWJIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
BiageTs npakTUYeCKUMH WHTEPHPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. Bianere ClI0XKEHHEM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

NwmeTts npencrabieHue o 0asuce (Ha MI0CKOCTH). PackiiaibiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUW. IIpUMEHsATH TMONydeHHbIE 3HAHUS B
MPOCTEUIINX (PU3UYECKUX 3a/1a4ax.

Bnanete MOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €r0
IF€OMETPUYECKUNA CMBICII W YBEPEHHO MOJb30BAaThCSl €r0 BBIPAXKEHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HaTh JUCTPUOYTUBHOCTh CKAJISPHOTO MPOU3BEACHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE NMPOU3BEAECHUE BEKTOPOB
JUISl HaXOXKJEHUs IJMH M YIioB. PemaTe reoMeTpuyeckue 3aJayd ¢ MOMOUIbIO
CKaJIsIpHOTO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEECHUE BEKTOPOB B
anredpandecknx U (pU3ndecKux 3agavax.

Branete NOHATHSMHM NPABUJIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIUUCIATH TUIOLIAAb Kpyra 1
ero yacredd. Ilonumare cmbici uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS TPHU
pelIeHUN TPAKTUYECKUX 3aJad. 3HATh MCTOPUYECKHE CBEACHUS 00 H3MEpPEHHH
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TMPOCTEHIINX IpeoOpa3oBaHuil. IIpUMeEHATh ABMXKEHHS IJIOCKOCTH
IPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIME BBIYUCICHUS



C TPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSICh, TIE
HEOO0XOMMO, KaJIbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaunMmeHoBaHHe pa3iesioB H TeM muppoBLIe
Ne /o P Kourpoabnsie IIpakruueckue (udpp )
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpuueckue GUrypsl U UX CBOMCTBA 28 1 bubmmorexa LIOK
p yp ) https://m.edsoo.ru/78c146¢4
N3MepeHne reoMeTpruueCKUX BETMYUH
bubnunoreka LIOK
2 TpeyrompHuiu 19 ! https://m.edsoo.ru/78c146¢c4
3 [TapannensnocTs. Cymma yrioB s | bubmmoreka [JOK
MHOT'OYrOJIbHUKA https://m.edsoo.ru/78c146¢4
4 ITpssMOyTONBHBIE TPEYTOIBHUKHI 7 bubmmorexa HOK
p yr peyr https://m.edsoo.ru/78c146¢c4
bubmmoreka IIOK
5 r 5 1
COMCTPHHCCKHE HEpaBeHcTBa https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eomMeTpruueckue Mmecta
6 Touek. [locTpoeHUs ¢ ITOMOIIBIO ITUPKYIIS 18 1 bubmmorexa HOK
. p HIBTO TPy https://m.edsoo.ru/78c146¢c4
W IMHEHUKU
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 10 1 bubnunorexa LIOK
3HAaHUH https://m.edsoo.ru/78c146¢4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




8 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
N bubmmoreka [JOK
1 q 22 1
CTRIPEXYTOBHHIH https://m.edsoo.ru/a5cb98eb
’ MonoGue 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
Jrotaab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u Hauana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/aScb98eb
5 VYrsl 1 4eTBIPEXYTOJIBHUKY, CBS3aHHBIE C 20 | bubnnoreka [JOK
OKPY>KHOCTBIO https://m.edsoo.ru/aScb98eb
6 [ToBTOpenHue, 0600IIEHNEe, CUCTEMATU3ALIHS 10 | bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KUIIACC

KoandecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM nudpoBbIe
Ne n/m P Kourposbubie IIpakTHyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 P 22 1
CUICHHE TPEYTOILHIKOB https://m.cdsoo.ru/dddde230
b K
2 [Tonobue TpeyroabHUKOB 12 1 nomorexa O
https://m.edsoo.ru/dddde230
3 Meton KoopauHat 10 1 Bubmorexa ITOK
https://m.edsoo.ru/dddde230
bubmuorexa [JOK
4 B 2 1
CKTOP®I 0 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
1 1
> JUTHHa OKPYKHOCTH H IVIOAAE KpyTa 6 https://m.cdsoo.ru/dddde230
bu6mmoreka [IOK
1
6 JBHOKCHAS TII0CKOCTH 0 https://m.cdsoo.ru/dddde230
7 [ToBTOpenue, 06001IEHNE, 12 | bu6mmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara JJIeKTPOHHBbIE LU (PPOBHIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3ydyeHusi oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI

| Hcropust BOSHUKHOBEHUS U | bubmmoreka [JOK
pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHble TOHATHSA

2 reometrpuu. Touka, npsamast 1 bubnmorexa LIOK

D > PAMAt, https://m_edsoo.ru/659¢4331
OTPE30K, Iy
HavanbHble TOHATHSA
3 reometpuu. Touka, mpsmast 1 bubmmorexa LHOK
Ui 1P ’ https://m.edsoo.ru/20bae12a
OTpE30K, JIy4
ITousTHE 00 aKcHOME,

4 TeopeMe, T0Ka3aTelIbCTBE, | bu6nmmoreka [JOK
ONpeAeJIeHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIpU3HAKe
B3aumHoe pacnonoxxenue

5 TOYEK Ha npsiMoi. Mzmepenne | bubnuoreka [IOK
JUINHBI OTpE3Ka, pacCTOSAHUE https://m.eds00.ru/92b776f1
MEXIy TOUKaMU
B3aumuoe pacnonoxxenue

6 TOYEK Ha npsiMoil. M3mepenue | bubmuoreka [IOK
JUIMHBI OTPE3Ka, PacCTOSIHUE https://m.edsoo.ru/9¢500788
MEXIy TOUKaMU

7 B3anmMHoe pacnonoxenue | bubnnorexa [JOK
TOYEK Ha npsmoil. Msmepenue https://m.edsoo.ru/7f06e8ce




JJIMHBI OTPE3Ka, paCCTOSAHUC
MCKAY TOUKaAMU

[TonymnockocTs U yroi. Bussl

g - bubmuorexa [JOK
YITIOB. VISMCPCHUC BCIMIUH https://m.eds00.ru/36862bf3
YTJIOB
[TomymmockocTs U yroi. Bunast Butmorexa LIOK

? yrnos. Msmepenne semamnn https://m.edsoo.ru/2 1 ce4ff2
yIJIOB
[TomyrmockocTs U yroi. Bunbl BGmorexa LIOK

10 yrnos. Msmepenne semamnn https://m.edsoo.ru/ce214e34
YTJI0B
BeprukanbHbie U CMEKHBIE BuGmorexa LOK

11 yriet. Hapamiensazie https://m.edsoo.ru/7399faea
MEePHEHANKYIISIPHBIE TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmorexa LIOK

12 yriet. HapamienbHbie 1 https://m.edsoo.ru/5¢2cOdff
NEPIEeHIUKYISIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa [IOK

1o

13 yrbt. Hapannenshpie n https://m.edsoo.ru/4a4bf678
NEPIEeHIUKYIIPHBIC TIPSIMbIC
BepTukanbHbie U CMEKHBIE BuGmiorexa [IOK

1o

14 yrabl. apannenbreie n https://m.edsoo.ru/84ee61de
MePIEHINKYIISIPHBIE TIPSIMBIC
BepruxanpHbie 1 CMEKHBIE BuGmiorexa LIOK

15 yrwt. Tapannensuyie n https://m.eds00.ru/d04bb9c5
MEePIEHANKYIISIPHBIE TIPSIMBIC

bu6mmoreka [JOK
16 buccekrpuca yrina

https://m.edsoo.ru/da5e003c




bu6mmoreka [IOK

17 buccextpuca yria https://m.edsoo.ru/557998af
bubmumoreka [IOK

18 buccexpuca yria https://m.edsogru/56a89182

19 Jlomanasi. Buabl JIoMaHBIX. bubmuorexa [JOK
JlnvHa moMaHoi https://m.edsoo.ru/c84d7212

20 Jlomanas. Buabl ToMaHBIX. bubmuorexa [JOK
JnrHa 1omaHoOM https://m.edsoo.ru/91fe52bc
Mmuoroyronsuuku. [lepumerp

)1 MHOroyrosiapHuka. [Ionarue o bubnnorexa [JOK
BBIIYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTI'OJIbHUKAX
Mmuoroyronsuauku. [lepumerp

” MHOroyrosiabHuka. [Ionarue o bubnnorexa [JOK
BBIIMYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/27b15065
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

” MHOroyrojbHuka. [lonsarue o bubnnorexka [JOK
BBIIYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/Scc7a352
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

24 MHoOroyrojbHuka. [lonsrue o bubnnorexka [JOK
BBIIYKJIBIX U HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOT'OYTOJIbHUKaX
Mmuoroyronsuauku. [lepumerp

)5 MHoOroyrojbHuka. [lonsarue o bubmuoreka [IOK

BBIITYKJIBIX U HEBBIITYKJIBIX
MHOTI'0YroJIbHUKax

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




26 NHCTpyMEHTHI 1719 U3MEpPEHUI bubnunoreka [JOK
Y IIOCTPOEHUN https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTBI U151 U3MEpEHU bubmmoreka [JOK
Y MOCTPOEHUM https://m.edsoo.ru/26b0a806
KonTtponsHast pabora o Teme
"Hauana reomerpumu.

73 [Ipocreiinmue reoMmeTpuyecKue bubmumoreka [IOK
burypsl 1 UX CBOICTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpu4ecKkux
duryp"

79 Menuana, 6uccekTpuca u bubnuorexa [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYIOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpEeyrojIbHUKOB bubmmorexa LIOK

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

1 ITepBslii 1 BTOPOU NPU3HAKH bubnuoreka [IOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af
[IepBblil 1 BTOpOI IPU3HAKU bubnnorexka [JOK

33
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/a56c5a%b

34 [IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBeHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/34f8650e

35 [IepBrlii 1 BTOpPOil MpU3HAKU bubmuoreka [IOK
paBEeHCTBA TPEYroJIbHUKOB https://m.edsoo.ru/ffe06285

36 I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOGenpeHHbBIE bubnuorexa [IOK

TPEYTOJIbBHUKH U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9




18 PaBHoOepeHHBIC bubnunoreka [JOK
TPEYTOJIbBHUKH U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOEIpeHHbIE bubmmoreka [JOK
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Ipu3Hak paBHOOEIPEHHOTO bubnuoreka [IOK
TPEYTroJIbHUKA https://m.edsoo.ru/480b3c40

41 [TpusHak paBHOOEIPEHHOTO bubnnorexka [HOK
TpeyrojabHUKa https://m.edsoo.ru/bf564ab7

42 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637

43 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTrOIbHUKOB https://m.edsoo.ru/7a899¢49

m TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYrOIbHUKOB https://m.edsoo.ru/41c75e54
durypsl ¢ 0ceBOI

45 cummerpuen. [Ipumepsl bubnuotexa [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
®@urypsl ¢ 0CeBOI

46 cummerpuen. [Ipumepsl bubnuoteka [JOK
CHUMMETPHU B OKPYKAIOIIEM https://m.edsoo.ru/a48cfOcd
Mupe

47 KonTponbhas pabota no teme bubnnoreka [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/6f0a9a78

bubmuorexa [JOK
48 HapannemsHoCTs MpAMGIX https://m.edsoo.ru/a081482d
49 CBoiicTBa M IPU3HAKH bubnmoreka [JOK

napajiCJIbHbBIX MPAMBIX

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




50 CBolicTBa ¥ MPU3HAKU bubnunoreka [JOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/75899b52
51 CBoiicTBa M NpU3HAKU bubmmoreka [JOK
rapasulesIbHbIX IPSAMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa U NpU3HAKU bubnunoreka [HOK
HMapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/74e8bd74
53 CBolicTBa ¥ IPU3HAKU bubnnorexka [HOK
HapaJUIENIbHBIX IIPAMBIX https://m.edsoo.ru/070fd7db
54 CBolicTBa U IPU3HAKU bubnnorexa [JOK
rapajuielIbHbIX IPSAMBIX https://m.edsoo.ru/5¢90c339
55 CymMa yriioB TpeyroyibHHKa bubmmorexa LOK
https://m.edsoo.ru/d1dcaScd
56 CymMa yriioB TpeyroyibHHKa bubmmorexa [OK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yribsl TpeyrojibHHUKa bubnmorexa LIOK
https://m.edsoo.ru/bc409f4f
58 Baewnue yriel TpeyrojapHuKa bubmmorexa LOK
https://m.edsoo.ru/371cbel 1
CymMa BHYTPEHHUX YIJIOB
59 MHOT'OYI'OJIbHUKA U CyMMa bubnuoreka [IOK
BHEIIHUX YIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYT'OJIbHUKA
CymMa BHYTPEHHUX YIJIOB
60 MHOT'OYI'OJIbHUKA U CyMMa bubmuorexa [IOK
BHEIIIHUX YTJIOB BBIITYKJIOIO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHUX YIJIOB bubnuotexa [JOK

MHOTI'OYTr'OJIbHHKa U CyMMa

https://m.edsoo.ru/b75ede0e




BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOI'0yroJibHuKa

KonTponbhas pabota no teme

bubmuorexa [JOK

62 "1 .C
APAIICAILHOCTD. T-yMMa hitps://m.eds00.1u/40947485
YIJI0B MHOTOYTOJIbHUKA
[Ipu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmorexa HOK
PAMOYT https://m.edsoo.ru/330d63ff
TPEYTrOJIbHUKOB
[Ipu3naku paBeHCTBa
64 MPSIMOYTOJIBHBIX bubmorexa [TOK
PAMOYT https://m.edsoo.ru/Oe1544dc
TPEYrOJIHLHUKOB
65 [lepnenaukynsip u HaKJIOHHas bubmmorexa [TOK
PHERIMIYIAP https://m.eds0.ru/957310000000000
CBoliCTBO MeIUaHBbI
66 HIPSIMOYTOJIBHOTO bubnuoreka [IOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBoliCcTBO MeIMaHBI
67 PSIMOYTOJIBHOTO bubnuoreka [IOK
TPEYrOJIbHUKA, IPOBEIEHHON https://m.edsoo.ru/83fabf79
K THIIOTEHY3€
68 [TpstMOYTONBHBIN TPEYTOJIBHUK bubnuoreka [IOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/52b57d0f
[IpsAMOYTOJIBHBINA TPEYTOJIBHUK bubnnoreka [JOK
69
¢ yriom B 30 rpaaycoB https://m.edsoo.ru/aec6d443
COOTHOLIEHHS MEXTY
bu6mmnoreka [JOK
70 CTOPOHAaMHU U yriaMu

TPEYroJIbHUKA

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




CooTHOIICHUS MCXKOY

bu6mmoreka [IOK

71
CTOPOHAMI 1 yTJIaMH https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHCTBO TpeyroyibHUKA.
72 HepaBeHCTBo 0p JZ];HG bubmorexa HOK
paper 8 https://m.eds00.ru/50fa9985
JIOMaHOU
HepasenctBo Mexny
7 MIEPICHIUKYISIPOM U bubnuorexa [JOK
HaKJIOHHOW. PaccTtosHue ot https://m.edsoo.ru/7284cbde
TOYKH JI0 TIPSAMOM
KonTtponpsHast padora o
temaMm "[IpssmoyrosibHbie
74 S — bubnuorexa [JOK
TheyT : https://m.edsoo.ru/85f00be3
I'eomerpuueckue
HepaBeHCTBA"
75 OKpyXHOCTb, XOPJIbI bubnuorexa [JOK
JIMaMEeTpPBl, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpyXHOCTb, XOPJIbI U bubnnoreka [JOK
JIMAMETPBI, UX CBOMCTBA https://m.eds00.ru/02406d49
B3anmHoe pacnionoxxenue
77 OKPY>KHOCTH U TIPSIMO. bubnnoreka [JOK
KacarenbHas u cexkymas k https://m.edso0.ru/00d222d9
OKPY>KHOCTH
B3aumHoe pacnonoxxenue
73 OKPYKHOCTH U IPSMOI. bubnuorexa [JOK
Kacarenbnas u cexymas x https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH
bu6 OK
79 B3aumHoe pacnionoxenue nosmotera Il

https://m.edsoo.ru/a522800




OKPY’KHOCTH U IIPSIMOIA.
Kacarenbnas u cexymas k

OKPYXHOCTHU
20 OKpyXHOCTh, BIUCAHHAs B bubmmoreka [JOK
yroJ https://m.edsoo.ru/3767ac35
31 OKpyXHOCTb, BHUCAHHAs B bubmmoreka [JOK
yroi https://m.edsoo.ru/f019e49b
ITonsiTHE O TEOMETPUUECKOM
20 Mecre Touek. [Ipumepnl bubnuoreka [IOK
TeOMETPUUECKHUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa IIOCKOCTH
[TonsiTvie 0 reOMETPUYECKOM
23 Mecre Touek. [Ipumepbl bubnuoreka [IOK
TeOMETPUUECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TIOCKOCTH
24 OrnucaHHast OKPYKHOCTb bubnnorexa [JOK
TPEYroJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
OnucaHHasi OKpY>KHOCTb bubnnorexka [JOK
85 N
TPEYroJIbHUKA, €€ LEHTP https://m.edsoo.ru/c96254e9
Mertoz reoMeTpU4EeCKUX MECT
86 TOYEK P PEILICHUN bubmmorexa [TOK
pup https://m.edsoo.ru/5894e7a4
reOMETPUUECKUX 3ajau
MeTo1 TeOMETPUYECKUX MECT
87 TOYEK IIPU PELICHUU bubmmorexa [JOK
PP https://m.edsoo.ru/784342d1
reOMEeTPUUYECKUX 3ajau
MeTto1 TeOMETPUYECKUX MECT
p bu6mmorexa [IOK
88 TOYEK IIPH PELICHUN

TCOMCTPHUICCKUX 3aaaYd

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




&9

90

91

92

93

94

95

MeTtoa reoMeTpu4ecKuX MECT
TOYEK IIPU PELIECHUN
reOMETPUUYECKUX 3a/1a4

O06oCcHOBaHUS TPOCTEUIITUX
IIOCTPOEHUH, TNkl 331a41 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MOCTPOEHUE UPKYJIEM U
JIMHEUKON

O6ocHOBaHUS MPOCTEHUIITNX
MIOCTPOEHUM, ITANbl 33141 Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonrponbHas pabora no reme
"OKpyKHOCTb.

FGOMeTpI/ILIeCKI/Ie MECTa TOUYCK.

[TocTpoeHust ¢ MOMOIIBIO
LHUPKYJIS U TMHEHKH"

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WLTIOCTPUPYIOIIX CBSI3H
MEX/1y Pa3IUYHBIMH TEMaMH
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIHMX CBSI3H
MEX/1y pa3InuHBIMH TEMaMHU
Kypca

[ToBTOpenue u o6o0IIeHNE.

bu6mmoreka [IOK
https://m.edsoo0.ru/6903dff0

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

bubmuorexa [JOK
https://m.edsoo.ru/f3bfbf74

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

bu6mmoreka [JOK
https://m.edsoo.ru/f0e38fa3

bubmuoreka [JOK
https://m.edsoo.ru/38a31139

bu6nmoreka [JOK




96

97

98

99

100

Pemenne 3anau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 000OIIEHNE.
Pemenue 3anau,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy pa3IUIHBIMU TEMaMU
Kypca

[ToBTOpEeHME 1 0000IIEHNE.
Pemienune 3amay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TUIHBIMU TEMaMHU
Kypca

[ToBTOpenue n obobIIEeHHE.
Pemienune 3anay,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH
Kypca

[ToBTOpenue u o6o0IIeHNE.
Pemenune 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXTy pa3TAIHBIMU TEMaMH

Kypca

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

bu6mmoreka [JOK
https://m.edsoo.ru/a4f457ea

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

bu6mmoreka [JOK
https://m.edsoo.ru/8a4b94e4

bu6mmoreka [JOK
https://m.edsoo.ru/397d166b

bubmuorexa [JOK
https://m.edsoo.ru/c60d778a




Ntoroas KOHTpoOJIbHAS bubnunoreka [JOK

101
pabora https://m.edsoo.ru/fd50754a

[ToBTOpEeHME B 0000IIEHNE.
Pemenne 3amauq,
102 WJUTIOCTPUPYIOIINX CBSI3U 1
MEXYy Pa3InYHbIMH TEMaMHU
Kypca
OBILIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

bu6mmoreka [IOK
https://m.edso00.ru/971f7836

102 6 0




8 KUIACC

KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 Bu6mumoteka LJOK
CBOICTBA https://m.edsoo.ru/8c2d08f0
) [Tapannenorpamm, ero Npu3HaKu u | bubanorexa [JOK
CBOICTBA https://m.edsoo.ru/0dbbebfb
3 [Tapanmnenorpamm, ero npu3HaKku 1 1 Bu6mmoteka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Nnpu3Haku u | Bbu6moreka [JOK
CBOICTBA https://m.edsoo.ru/dc674776
5 [Tapamienorpamm, ero npu3Haku U 1 bubmuoreka [IOK
CBOICTBA https://m.edso0o.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpssmoyroiapHUK, poMO, KBaipaT, UX | bubmuoreka [IOK
MPU3HAKHU U CBOMCTBA https://m.edsoo.ru/d6a662c9
8 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBaapaT, UX ] bubmuoreka [JOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 Cpenusis TuHUS TPEYroJbHUKA 1 bubnmorexa LHOK
pe peyr https://m.edsoo.ru/6e1bcbbb
bub6 OK
11 Cpenusis TMHUA TPEYroJbHUKA 1 nommorexa [

https://m.edsoo.ru/6b23a4c3




12 Tpanemus. PaBHoOeapenHast bubnmnoreka HOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/17f960ca
14 [IpsamoyrosbHas Tpanemnus bubmmorexa [IOK
https://m.edsoo.ru/3375c8f3
15 Cpenssisi TMHUS Tpanenuu buGnuorexa [IOK
https://m.edsoo.ru/7963a7f5
16 Teopewa daneca Eﬁgggj;;gg};zewos
17 Teopewa daneca Etltfsj?/ljg:;:)gg}:z4ozdzb
13 Teopema 0 MpOMOPIIHMOHATBHBIX bubanorexa [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmmnoreka HOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubmmnoreka HOK
20 Hentp mace TpeyrombHiica https://m.edsofru/9cbcf96c
bubnmnoreka [HOK
21 L{enTpanbHO-CUMMETPUYHBIE QUTYPBHI hitps://m.c dsoc]fru 18578076a
2 KonTposnbHas pabota no teme bubmmnoreka HOK
"YeTbIpEXYroJbHUKN" https://m.edsoo.ru/bed0f9f3
” [Tonobue TpeyroiabHUKOB, bubmuorexa [IOK
KO3 GUIIMEHT MoA00HS https://m.edso0.ru/19400684
24 [TooOue TpeyrobHUKOB, bu6muoreka [JOK
KOd(pGUITUEHT MOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mo1o0ust TpEYroIbHUKOB bubnworexa LOK

https://m.edsoo.ru/bbf2c3a6




bubnmoreka [IOK

26 ITpusnaiu noz00us TpEyromLHIKOR https://m.edsoo.ru/8db1 1£f7
Bu6mumoteka [JOK
27 ITpusnaiu nozo0us TpeyromLHIKOR https://rn.edsoclfru/%dl 1d5b
Bu6mumoteka [JOK
28 [Tpusnaku no100us TPEYroIbHUKOB hitps://m.c dsoc]fru 15242193
29 [Tpusnaku mo100us TPEYroIbHUKOB ngj;ﬁf;;gﬁ}; dcO5f1
bubnnorexa [JOK
30 [Tpu3naku mo100us TPEYTrOIbHUKOB hitps://m.c dso:fra 13d1d9d16
31 [TpumeneHue mogo0ust P pelICHUH bubmmoreka [JOK
MPAKTAYECKUX 337124 https://m.edsoo.ru/d97bf297
1 [Ipumenenue nmogo0Oust Mpu peIIeHUN bubmmoreka [JOK
[PaKTUYECKUX 3a]1a4 https://m.edsoo.ru/5b21c5aa
13 [TpumeHeHne nog00Ms TPU pELICHUN bubmuoreka [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [TpumeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel7d8
35 [Ipumenenue nmogo0Oust MpU PeIICHUH bubmuorexa [IOK
MPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/8717eeba
36 [TpumeHeHne no00MS TPH peILIEHUH bubmuoreka [IOK
MPaKTUYECKUX 3a]1a4 https://m.eds00.ru/d9159d9d
37 BBenenne noHaTus npeodpazoBaHus bu6muoreka [JOK
no00us U mMoJOOHBIX puUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota no teme bubmuoreka [JOK
"TTomoOue" https://m.eds00.ru/89¢3236d
39 Ilonsarue mmomanu. CBoiicTBa bubnunorexa LIOK

ioniaiel reoMeTpudeckux Guryp

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




40 [Tonstre mnomanu. CBoicTBa bubnuorexa [JOK
IUIOINAACH T€OMETPHUYECKUX QUTYP https://m.edsoo.ru/37a176¢0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJI0MIAJIEH TEOMETPUICCKUX DUTYP https://m.edso0.ru/6004265a
IIpocrenimue GopmMynasl A1 IIOMIAIN
42 TI; OJIBHI/IKaq)HI; znnenor amMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/596al1d0e
pomba u Tpaneuuu
IIpocrenmue GopMyabl A IUIOMIAIU
43 Tpe OJIBHI/IKa(bHI:l Z’Jme;lo aMMIellI " bubmorexa HOK
peyr > 1ap P ’ https://m.edsoo.ru/f636de1f
pomMba u Tpaneuuu
[Ipocreiitme GopMyIIbl 1T ILIOMALN
P (popryet 1 tan bubnuoreka [{OK
44 TPEYroJIbHUKA, TapaJljIeorpaMmma,
https://m.edsoo.ru/9732274d
pomMba 1 Tpaneuuu
IIpocreiitme GopMyIbl 1T ILIOMALN
45 Tpe onLHHKa(bn]Z ;IHHCJIﬂOF aMMI;l " bubmorexa HOK
peyr - 1ap PaMMa, https:/m.eds00.ru/e6458963
pomMOa ¥ Tpamnenuu
IIpocrenmue GopMyIbl IS IUIOMIAIN
46 Tpe OJII:HI/IKaq}HZ Z’J'IJ'ICJ'II[O amMMa bubmmorera [OK
peyr - 11ap IpamMma, https://m.edsoo.ru/0b18fc61
pomMOa u Tpamnenuu
IIpocrenmue GopMyIbl IS IUIOMIAIU
47 Tpe OJII:HI/IKaq}HZ Z’J'IJ'ICJ'II[O aMMI: " bubmorexa HOK
peyr » 1ap P ’ https://m.edsoo.ru/eb691e04
pomba u Tparnenuu
IIpocreiimme hopMyIInl IS ILUIOIAAN
48 TI; OJ'IBHI/IKaq)HI:l znnefo aMML: " bubmorexa HOK
peyr » ap P ’ https://m.edsoo.ru/8b93ctba
pomba u Tparnenun
IIpocreiimme hopMyIInl IS ILUIOIAAN
P (popmyzvt A tan but6mmoreka [IOK
49 TPEYroJIbHUKA, IIapaJljIeIorpaMma,

pomMOa ¥ Tpanenuu

https://m.edsoo.ru/c351544d




[Ipocreiimue GopmMyIIbl IS TII0IIATN

50 TPEYroJIbHUKA, TapaJljIeiorpaMmma, bubmmorexa [JOK
poM6a 1 TpanemH https://m.edsoo.ru/a3f9beld
bubnmnoreka HOK
> Thoutaut HoA00HEIX piryp https://m.edsoc%.lru/d8638f34
bubnmnoreka HOK
32 Trontazi nox00HbIX GHryp https://m.edsof)l.ru/23830226
bubnnorexa [JOK
>3 Tlnowasw nozobHex Grryp https://rn.edsog)_.[ru/SeeZa7d4
54 KonTtponsHast pabora o Teme bubnuoreka [IOK
"ITinomans" https://m.eds0o0.ru/05f10573
bubnnorexa [JOK
35 Teopema Iuaropa https://m.edsof)_.lru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubanorexa [JOK
[P PELIEHUH MPAKTUIECKUX 3a1a9 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubmmnoreka HOK
IPH PEIIEHUH IIPAKTUIECKUX 3a1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
[IPYU PELICHUH MMPAKTUUYECKUX 3a1a4 https://m.edso0.ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
[PHU PELICHUH IPAKTUIECKUX 3a1a9 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopems [Tugaropa bubmuoreka [JOK
[P PELICHUH MIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [TponopriroHanbHbIE OTPE3KHU B bubmuorexa [IOK
PSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
2 [IponopunoHanbHbIE OTPE3KU B bubmuorexa [IOK
HPsIMOYT'OJIbHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHbIE OTPE3KHU B bubnmnorexa [JOK




MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuiroHalIbHBIE OTPE3KHU B Bu6mumoteka [JOK
PSAMOYTOJIBHOM TPEYTOJIbBHUKE https://m.edsoo.ru/c0dc264b
[IponopunoHanbHbIE OTPE3KU B bubmuoreka [JOK

65
HPAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
PSAMOYTOJIBHOM TPEYTOJIBHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U

67 KOTaHT€HC OCTPOro yria bubmorexa LIOK

poro T https://m_edsoo.ru/132bdef6
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOro yria bubmorexa LIOK
P yr https://m.edsoo.ru/f089efb9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
69 KOTaHT€HC OCTPOro yria bubmmorexa LIOK
p yr https://m.edsoo.ru/b41c27f9
IPSIMOYTOJIBHOTO TPEYroJIbHUKA

70 Tpuronomerpuueckne GyHKIUU bubmuoreka [IOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb

71 Tpuronomerpuyeckue GyHKINU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTposnbHas pabora no teme

72 "Teopema Iludaropa u Havyana bubmmorexa [IOK

p " p https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUU
73 BrnircanHnblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [IOK
HeHTp yr https://m.edsoo.ru/ae5{890d
74 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubmmorexa [TOK
Hewtp r https://m.edsoo.ru/d0233fa0
75 Brnircannblie 1 IEeHTpaIbHbBIE YTIIbI bubnuotexa [JOK




https://m.edsoo.ru/ccaee9b0

76 Bniucannble v IEHTpaIbHBIE YIIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTeJIbHOM U XOpIOoi bubmmorexa [IOK
https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTeIbHOU U XOPAOU buGnuorexa [IOK
https://m.edsoo.ru/09166b3d
79 Yrael MeXay XOpAaMU U CEKyLLIMMU buGnuorexa LIOK
https://m.edsoo.ru/022e729¢
80 Yrael MeXay XOpAaMu U CEKyLLIMMU Bubmiorexa OK
https://m.edsoo.ru/84a32a80
g1 Brmcansabie 1 OIMCaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
2 BrmcaHnHbie 1 OITHCAaHHbBIC bubnunoreka LIOK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aabclad6
23 CBoiicTBa M IPU3HAKH BOIMCAHHOTO bubnnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
34 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubmuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
25 CBoiicTBa ¥ IPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa M NPU3HAKK BIMCAHHOTO bubnmoreka [JOK
YeTBIPEXYTOIBHUKA https://m.edsoo.ru/0b0501a3
%7 B3anmMHOe pacnonoxkeHue 1Byx bubmuoreka [JOK
OKPYKHOCTEN https://m.edsoo.ru/420d844¢
28 B3anmuoe pacmnonokeHne 1Byx bub6mmorexa [IOK
OKPYKXHOCTEN https://m.edsoo.ru/42da86f2
89 Kacanue oxpyxHocTeit bubnmnorexa [JOK




https://m.edsoo.ru/4cbf4{f9

90 Kacanune oxkpyxuocreit bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
01 OO01mue KacaTeNnbHbBIE K IBYM bubnmnoreka HOK
OKPY>KHOCTAM https://m.edsoo.ru/d2151a62
KoHnTtposbHast pabota mo Teme "Y1l
92 U 4EeTBIPEXYTOJIbHUKHU, CBA3aHHBIE C bubmmorexa LOK
PEXYTOTIHICL, https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 06001IeHNE. Permenune
93 3aJ1a4, WJUTIOCTPU UX CBS3U bubmorexa [IOK
a4, pupyrom https://m.edsoo.ru/74d89ab9
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBropenue u 0600menue. Pemenne
94 3a7a4, WLIFOCTPHU UX CBSI3U bubmorexa [IOK
Alad, prpytomt https://m.eds00.ru/6d05bcd8
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
95 3a7a4, WLUIFOCTPHU UX CBSI3U bubmmorexa [OK
fad, Thupytott https://m.eds00.ru/51013847
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o61meHue. Pemenue
96 3a7a4, WNIIOCTPHU WX CBS3U bubmmorexa [TOK
Aad, pupytom https://m.edsoo.ru/248181a0
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenne u 060061eHNE. Pemenne
97 3amaq li/IJ'IJ'II-OCT 151 o UX CBSI3U bubmmorera OK
Aad, pupytom https://m.edsoo.ru/dad15fdc
MEXy pa3TUIHBIMU TEMaMHU Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
98 3a7a4, WUIIOCTPU WX CBA3U bubmorexa [IOK
fad, prpyiott https://m.eds00.ru/6a69702b
MEXy pa3TUIHBIMU TEMaMHU Kypca
99 [ToBTOpenue u 0600mIeHNE. Pemenmne bubnunorexa LIOK

3aJa4, WUTFOCTPUPYIOLIUX CBA3H

https://m.edsoo.ru/0f5b4b87




MEXy pa3IMYHbIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenne

100 3a7a4, WIITIOCTPU HUX CBS3U 1 bubmorexa [IOK
Aad, pupytom https://m.edsoo.ru/7942fc3c
MEXY Pa3InYHBIMH TEMaMH Kypca
bubnunorexa LIOK
101 HroroBast koHTpoIbHAs paboTa 1 hitps://m.cdsoo.ru/c2695¢10
[ToBTropenue u o6o0mmenue. Pemenune
102 3a71a4, WUIFOCTPU WX CBA3U 1 bubmorexa LIOK
flad, prpytom https://m.eds00.ru/b4981045
MEXy pa3TuYHBIMU TEMaMU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
1 Cunyc, KOCUHYC, TaHT€HC yTi0B OT 0 1 bubnunoreka LIOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubanorexa [JOK
TOKIECTBO https://m.edsoo.ru/aba8dd52
bubnuoreka [{OK
3 () 1
OPMYIIbT HIPHBCACHI https://m.eds00.ru/98813486
bubnuoreka [{OK
4 @ 1
OPMYJIbT IPUBCACHHA https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronsHukos. Teopema 1 bubmuoreka [IOK
KOCHUHYCOB https://m.edsoo.ru/9738e456
6 Pewenne tpeyronbHukoB. Teopema 1 bubnmnoreka [HOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6mmoreka IIOK
7 T 1
cOPEMd CHHYCOB https://m.edsoo.ru/820ebf06
bu6mmoreka IIOK
8 T 1
cOPEMd CHHYCOB https://m.edsoo.ru/000dd68f
Pemienne npaktuueckux 3aaad ¢
9 I/ICHOJ‘IB3OBapHI/IeM TEO CMBIH 1 Bubmmorexa [IOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenne npakruyeckux 3aaad ¢
but6mmoreka [IOK
10 HCITOJIb30BAHUEM TE€OPEMBI 1

KOCHUHYCOB U TCOPEMEBI CUHYCOB

https://m.edsoo.ru/ed170337




Pemrenne IMPAKTUYCCKUX 3a1a4 C

bu6nmoreka [IOK

11
HCTIOJILSOBAHHEM TCOPEMDI https://m.edsoo.ru/fd237192
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Pemenue mpakTuueckux 3amay ¢
12 HCHOJIL30BAHUEM TEOPEMEI bubmmorexa LOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB M TEOPEMBI CHHYCOB
Tpuronomerpuyeckue GopMyIIbl It
13 HJII)O agu T : onLHI/IK(}l) o bubmorexa [IOK
ta Tpeyr ’ https://m.edsoo.ru/009bf17¢e
napajuiejgorpaMmma
Tpuronomerpuyeckue GopMyIIbl It
14 HJII)O agu T : OJII)HI/IK(Ell) o bubmorexa [IOK
A Tpeyr ’ https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpuronomerpuyeckue GopMyIIbl It
15 HJII)O aad T : OJII)HI/IK(Ell) P bubmmorexa [IOK
Hau Tpeyr ’ https://m.edsoo.ru/c9e4273f
napajuiejsorpamma
Tpuronomerpuueckue hopMyIbl It
16 nJl;)o agu T 61:3 OJ'IBHI/IK(}: . bubmmorexa [TOK
Haiu Tpeyr ’ https://m.edsoo.ru/35¢8ab1f
napajuiesorpamma
bu6nmorexa LIOK
17 (0)) r
OpMyita & cpoHa https://m.edsoo.ru/ad8e9d59
bu6nunorexa LIOK
18 (6)) r
OpMyJta & epoHa https://m.edso00.ru/8fb80467
bubnunorexa LIOK
19 (6)) r
OpMyJta 1 epoHa https://m.edsoo.ru/03b9324c
20 dopmyna MmIomaad BEITYKIOrO bubmuorexa [IOK
YeTBIPEXYTOJTBHUKA https://m.edsoo.ru/e20462b0
)1 dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK

4eThIPEXYTrOJIbHUKA

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




” KoHnTponbHas pabora 1o teme bubnmnoreka HOK
"Pemenue TpeyroiabHUKOB" https://m.edsoo.ru/71316455
” Xopbl ¥ TOI00HBIE TPEYTOJBHUKH B bubmmoreka [JOK
OKPYKHOCTH https://m.edsoo.ru/dee5Sb11d
24 Teopema 0 IpOU3BEAECHUN OTPEZKOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/9a6b9583
25 Teopema 0 mpou3BeACHUN OTPE3KOB bubnmnoreka HOK
Xopa https://m.edsoo.ru/3280910d
26 TeopeMbl 0 MPOU3BENEHUH OTPE3KOB bubmmoreka [JOK
CEeKyLIUX https://m.edsoo.ru/7¢74ebdb
7 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYILIUX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bubmmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema 0 KBajipaTe KacaTeabHOM bubmorexa HOK
https://m.edsoo.ru/d6df6c82
bubmuorexa [IOK
30 Teopentst Hennt n Mereras https://m.edsofru/fZZl8dfa
bubmuorexa [IOK
31 Teopener Hener it Merenas https://m.edsofru/a463c1bc
bubmuorexa [JOK
32 Teopewmbt Heabt 1 Menenas https://m.edsogru/elaS1aa9
bubnmnoreka [JOK
33 Homsrie o romoterit https://m.edsogru/14e624fd
34 KonTtponbHas pabora o Teme bu6muoreka [JOK
"Tlono6ue TpeyroibHUKOB" https://m.edsoo.ru/15177855
35 YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH. bubnuotexa [JOK

YrnoBoit ko3 puieHT 1 cBOOOTHBIHI

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




YJICH, UX FCOMeTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

bubnunoreka LIOK

36 v i e o I
TI0BOH K0dddHICeHT I{CBO OFUIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUIA CMBICIT
[TapamnensHOCTD U
37 NEePHEHANKYISIPHOCTD MPSMBIX (Yepe3 bubmmorexa [IOK
PUCHNTEYID P P https://m.eds00.ru/6d686658
YIII0BOM KOA(PPHUIIUEHT)
bubnunoreka LIOK
38 VYpaBHeHue o oc
PABHEHHE OKpyAHOcTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceuenuit
39 OKPYKHOCTEH U HPSIMBIX B bubmmorexa LOK
by P https://m.edsoo.ru/36de713a
KOOpJAMHATAX
Haxoxnenne nepeceueHuit
40 OKPYKHOCTEH U IPSIMBIX B bubmorexa LOK
24 P https:/m.edso0.ru/5777b234
KOOpJIMHATaX
41 ®dopMmyna pacCTOSHUS OT TOYKH 10 bubmmnoreka HOK
PAMON https://m.edsoo.ru/5ffdeecd
IInomans mapanaenorpaMmMa B
42 KOO I/IHaTa)f HOHs[TI/IIe) 00 bubmmorexa HOK
P T https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOLIAIH
IIpuMeneHnne MeTona KOOPJAUHAT B
43 HpaKTI/I‘—IeCKI/I OpPHMEHTH OIIB);IHHI)IX bubmorexa LHOK
p P P https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o Teme bubmuoreka [IOK
"Meton koopauHat" https://m.edsoo.ru/b1271082
bubnunorexa LIOK
45 B
CITOPBI Ha TIIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CnoxxeHue ¥ BbIUUTaHUE BEKTOPOB — bubnmnorexa [JOK




IpaBuJia TPEYroJbHUKA U

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

napajiejgorpamma
CriokeHue ¥ BBIYMTAHUE BEKTOPOB —
47 MpaBWIa TPEYroJibHUKA U bubmmorexa [IOK
P TPeYr https://m.edsoo.ru/01d8ebal
napajuiejgorpaMmma

48 YMHOKEHHE BEKTOpa Ha YUCIIO bubmmorexa [IOK

p https://m.edsoo.ru/e540d478
bubnunoreka LIOK

49 K

OOP/THATET BEKTOPa https://m.edsoo.ru/2278518¢
Clio)XkeHHUE ¥ BBIYMTAHHUE BEKTOPOB,
bubnunoreka LIOK
50 YMHO>KEHHE BEKTOPA Ha YUCJIO B
https://m.edsoo.ru/c492667b
KOOpJIMHATAX
CroxeHue ¥ BRIUMTAHUE BEKTOPOB,

51 MHO>KEHHE BEKTOpa Ha YUCIIO B bubmorexa [IOK
y p https://m.edsoo.ru/2560ab87
KOOpJAMHATAX

57 [Ipumenenne BEKTOPOB B pU3UKeE, bubmuoreka [IOK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [TonsiTre o 6a3uce (Ha MIIOCKOCTH). bubnuoreka [{OK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/757b9b30

54 [TonsiTe o 6a3uce (Ha MIIOCKOCTH). bu6mmoreka IIOK
Paznoxxenus BeKTOpoB 1o 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnmnoreka [JOK
Paznosxenust BEKTOpOB 1Mo 6a3ucy https://m.edsoo.ru/e1a50237
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,

56 FEOMETPUYECKUNA CMBICT U bubmuorexa [IOK
BBIPAKEHUE B IEKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO bubnmnorexa [JOK




IIPONU3BCACHUA

CkansipHO€ NMPOU3BEJICHUE U

https://m.edsoo.ru/Obcd3387
bubnunorexa LIOK

58
POEUUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHue cKansipHOro
59 IIPOU3BEACHUS BEKTOPOB g bubnmorexa LHOK
POHSBEA POB 21 hitps://m.eds0o.ru/9d7b1240
HAXOXJICHUS JIJTUH U YTJIOB
[IpumeHeHue ckaasipHOIo
60 IIPOU3BENCHUS BEKTOPOB I bubnnorexa [IOK
POH3BE pOB A https://m.eds00.ru/99791584
HAXOJICHUS JIJTUH U YTJIOB
[IprumeHeHue cKaasipHOIo
bubnunoreka LIOK
61 MIPOU3BEICHUS] BEKTOPOB JIJIs
https://m.edsoo.ru/894c¢1248
HAaXO0KJICHU JIIUH U YIJIOB
2 Pemienne reometpuueckux 3aaad ¢ bubmmoreka [JOK
[IOMOILBIO CKAJISIPHOTO NMPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomeTpuueckux 3aaad ¢ bubnunorexa LIOK
IIOMOIIIBIO CKAJIAPHOTI'O IIPOU3BENCHUS https://m.edsoo.ru/75a5e4a7
64 Konrponbnas pabora no reme bubmuoreka [IOK
"BekTops!" https://m.edsoo.ru/55678a9d
65 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIUHMCIICHHE UX 3JIEMECHTOB https://m.edsoo.ru/5a4341db
66 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCJICHHE UX BJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBUiIbHBIE MHOTOYTOJIBHUKY, bu6muoreka [JOK
BBIYUCIICHUE X BJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [JOK
BBIUHCIICHHE UX BJICMCHTOB https://m.edsoo.ru/al 6f6e98
b K
69 Uucno m v 1IMHA OKPYKHOCTH nommorexa O

https://m.edsoo.ru/78b4dc48




bubnmoreka [IOK

70 q
HCTO T JUTHHA ORPYHOCTH https://m.edsoo.ru/825e73c7
71 JnvuHa 1yru OKpy>KHOCTH buomorexa LIOK
AYTHL OKPY https://m.eds00.ru/3¢2983f9
bubnunoreka LIOK
72
JlnuHa Jyru OKpy»KHOCTH https://m.edsoo.ru/4eb62ffb
bubnunoreka LIOK
73 P e
AMHAHHAT Mepa yria https://m.edsoo.ru/d3b68dca
bubnuoreka [{OK
74 P
a/iMaHHaz Mepa yria https://m.edsoo.ru/e97f0369
75 [Tnomane Kpyra v €ro 3J1€MEHTOB bubnunoreka LIOK
(cexTopa M cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 [Tmomane kpyra u €ro 3JIEMEHTOB bubmmoreka [JOK
(CexTopa 1 CerMeHTa) https://m.edsoo.ru/10a2b760
77 [1nomane Kpyra u €ro 3J€MEHTOB bu6nunorexa LIOK
(cexTopa 1 cerMeHTa) https://m.edsoo.ru/0d98bb54
Brrunciienue nepuMeTpoB 1
78 iomazaen ¢ur p BKHE)%}O 1504 bubmmorexa LIOK
tas M B https://m.edsoo.ru/1f673d06
AJIEMEHTHI KpyTa
Brruucienue nepumMeTpoB u
79 iomaaen Guryp, BKIFOYAIOIINX bubmmorexa LIOK
e M B https://m.edsoo.ru/a4bcd171
AJIEMEHTHI KpyTa
20 Kontponbnas o teme "JlnmnHa bubmuoreka [{OK
OKPYKHOCTH U IToniaas kpyra" https://m.edsoo.ru/0353e638
81 LenTpasnibHasi cCHMMETpUS buomroreia LIOK
p P https://m.edsoo.ru/e63ff8f2
82 LlenTpanbHO-cUMMETpUYHBIE QUTYDPBI buomrorexa LIOK

https://m.edsoo.ru/5dbbfd 1f




bubnmoreka [IOK

83 [ToBopo
BOpoT https://m.edsoo.ru/a59548ae
bubnunoreka LIOK
84 OceBasi c e
Baf cHMMeTpus https://m.edsoo.ru/de5f1903
[ToBTropenue u o6o0mmenue. Pemenne
85 3a/1a4, WUIIOCTPU HX CBSI3U bubmmorexa LIOK
A pHpyIot https://m.edsoo.ru/46bce128
MEXIY pa3IMYHBIMU TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnuoreka [IOK
OTHOCHUTEIIBHO HEKOTOPOH OCH https://m.edsoo.ru/a6b0094b
N bu6 K
87 [TapannensHbIN IEPEHOC nomHotexa LO
https://m.edsoo.ru/3b681983
88 TlonsaTHe NBUKEHUS U €TO CBONCTBA bubmmorexa LIOK
a https://m.edsoo.ru/4bda89ea
bubnuoreka [{OK
89 PaBenctBo
BEHCTBO Quryp https://m.edsoo.ru/aba7d464
90 [IposiBnenus cummeTpuu B IpUpo/IE, bubmuoreka [IOK
JKUBOIIMCH, CKYJIBIITYpPE, APXUTEKTYPE https://m.edsoo.ru/92b823fd
01 Komnozunuu aBuxeHuit bu6mmoreka IIOK
(mpocTeiiiue npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 06061meHue. Pemenue
92 3aJ1a4, WILTIOCTPU HUX CBA3U bubamorexa LOK
fad, prpyIom https://m.edsoo.ru/efefea93
MEXAY pa3IMYHbIMU TEMaMH Kypca
[ToBTOpenne u 0600mIeHNE. Permenune
93 3a7a4, WITIOCTPU WX CBSI3H bubmmorexa LIOK
A%, Thupytott https://m.edsoo.ru/c58e¢409e
MEXIYy Pa3TnIHBIMH TEMaMH Kypca
[ToBropenue u o6o0mmenue. Pemenne
bu6nunorexa LIOK
94 3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa

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




[ToBTOpenue u 0600mIeHNE. Permenue

95 3a7a4, WUIFOCTPHU HUX CBSI3U 1 bubmmorexa LOK
Aad, pupytot https://m.edsoo.ru/a78455¢5
MEXy pa3IUIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenue
96 3aJ1a4, WIIIOCTPHU HUX CBS3U 1 bubmmorexa LOK
Aad, pupytom https://m.edsoo.ru/2e7695cf
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenne
97 3aJ1a4, WJUTIOCTPU UX CBS3U 1 bubmorexa [OK
a4, PHUPYIOII https://m.edsoo.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
98 3a7a4, WLIFOCTPHU HUX CBSI3U 1 bubmorexa HOK
flad, papyiott https://m.eds00.ru/89¢5365f
MEXy pa3IMIHBIMU TEMaMH Kypca
[ToBropenue u 0600mmenue. Pemenne
99 3a7a4, WUIFOCTPHU UX CBSI3U 1 bubmmorexa LOK
Add, pupytot https://m.edsoo.ru/Odcedafl
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6o061meHue. Pemenue
100 3aJ1a4, WJUTIOCTPU WX CBSI3U 1 bubmmorexa LHOK
Aad, pupytom https://m.edsoo.ru/27b735e9
MEXTy pa3IMIHBIMU TEMaMH Kypca
bubnuoreka [{OK
101 n §] 1
TOTOBAA KOHTPOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOopenue u o6o061meHue. Pemmenue
102 3aJ1a4, WUTIOCTPU WX CBSI3U 1 bubmorexa LHOK
flad, pHrpYyIom https://m.edsoo.ru/1852817¢
MEXy pa3TUYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbHOI7I nporpamMmmsbl OCHOBHOI'O 0611161"0 oﬁpasoBa}mﬂ

I'eomeTpus

6.1

Pacnio3HaBaTh W3ydeHHBIE TEOMETpUYECKHE QUTYpBI, ONPEACTATh UX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb reoMeTpudeckue  (Gurypsl,
BBITOJIHATh YEPTEXKH 110 yCIOBUIO 3aAau. VI3MepATh JINHEHHBIE U yIJIOBbIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIICHUE UIMH OTPE3KOB M BEJIMYUH
yIJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX M YIVIOBBIX BEIMYMH MPEIMETOB B
peaslbHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUIHNHBI

6.3

6.4

6.5

Ctpouth 4epTekH K FT€OMETPUUECKHUM 3a/1a4am

[Tonp30BaThcss TPU3HAKAMH PABEHCTBA TPEYrOJBLHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPEYTOJILHUKOB IPHU PEIICHUH
3ama4
HpOBOI[I/ITI) JIOTUYCCKHUE PACCYKIACHUSA C UCITOJIL30BAHUEM I'€COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

[Tonp30BaTbCcsi TMpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, MNPOBEAEHHOW K THUNOTEHY3€ NPSAMOYTOJbHOIO
TPEYTrOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a]1a4

Onpenensatb NapayiedbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTe NapauIeTbHOCTb MPSAMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MNPSIMOWM JO TOYEK
JIPYTror NpAMoit

PemiaTe 3amaun Ha KieT4aToM 6YM8.1"C

6.9

[IpoBOANTH BBIUMCIEHMS] U HAXOJWUTH UYUCIIOBbIE W OYyKBEHHbIE 3HAYCHUS
YIJIOB B TEOMETPUYECKMX 3aJadaX C HCIOIb30BAHUEM CYMMBI YIJIOB
TPEYroJbHUKOB U MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX MPHU
[IEPECECYCHUM  JBYX  IApaJUlelbHBIX  MNpsAMBIX  cekymend. Pemars
IIPAKTUYECKHE 3a7a4 Ha HaXOKJICHUE YIII0B

6.10

Bnanerp moHATHEM TeOMETPUYECKOrO0 MECTa TOYEK. YMETh OINpeAessiTh
OMCCEeKTpUCY yIJa M CEpeAMHHBIA TEepHEeHANKYISIpP K OTpPe3Ky Kak
FeOMETPUUYECKHE MECTa TOUYEK

6.11

dopMyaHpoBaTh ONpeAeTIeHUs] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa




OKPY’KHOCTH, IMOJB30BATHCA UX CBOICTBaMH. YMETh NOPpUMCHATL OTU
CBOMCTBaA IIpr pCIICHUHU 3ada4

Biagets noHATHEM ONMCAHHOW OKOJIO TPEYrOJBHHUKA OKPYXHOCTH, YMEThb
HaxoauTh €€ 1eHtp. [lomb3oBaThest (pakTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 VIJIOB TPEYrojbHUKA IEPECeKaroTCss B OJHOM TOYKE, U O TOM, YTO
CepeIUHHBIC TIEPIICHIUKYISIPHI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKaloTCs B
OTHOH TOYKE
Brnagers moHsATHEM KacaTeNbHON K OKPY>KHOCTH, MOJI30BATHCSI TEOPEMOH O
6.13 MEPICHIUKYIIIPHOCTA KacaTeIbHOW M pajmyca, MPOBEAEHHOTO K TOYKE
KacaHus
6.14 [Tonp30oBaTbcss ~ MPOCTCUIIMMH ~ TEOMETPUYECKUMH  HEPAaBEHCTBAMH,
' MOHUMATh UX MPAKTHYECKUI CMBICIT
6.15 [TpoBOIUTH OCHOBHBIC T€OMETPHUUCCKUE TIOCTPOCHUS C MOMOIIBIO UPKYJISI
' U JIMHEWKH
8 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
MPOBEPSIEMOT0 .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX O3JIEMCHTEHI,
' MOJIb30BATHCS UX CBOMCTBAMH MPHU PELICHUN T€OMETPUUECKHX 332
62 [TpuMeHSITh CBOMCTBA TOYKH TIEPECEUCHHS MEIMAH TPEyroJibHHKa (IeHTpa
' Macc) B peLIEHHH 3a1a4
Brnanets moHaTHEM cpenHel TMHUU TPEYTOJbHHUKA U TPANelNH, MPUMEHSITh
6.3 WX CBOWCTBa TMpPH pEHICHHH TreoMeTpudecknx 3anad. [lomp3oBaThes
’ Teopemoit Dajeca U TEOPEMO 0 TPOMOPIIUOHATLHBIX OTPE3KaX, MPUMEHSATh
WX JUTSI pEIICHUS TPAKTHICCKHUX 3319
6.4 [IpumensiTh  Tpu3HAKW  TOA00MS  TPEYrOJbLHUKOB B PEIICHUU
’ TEOMETPHUECKUX 3aa4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMeTpUYECKUX U
6.5 MpakTHIeCcKuX 3aj1ad. CTPOUTh MAaTEMAaTHUECKYIO MOJCNb B MPAKTHUCCKUX
' 3aJja4ax, CaMOCTOSATEIBHO JeNIaTh YepTEX M HAXOIUTh COOTBETCTBYIOIIUE
JUTAHBI
Bnamerp mMOHATHMSMHU CcHHYCa, KOCHHYCa M TaHIEHCAa OCTPOTO yria
6.6 NPSIMOYTOJIBHOTO TPEyrojbHHUKA. [l0Nb30BaThCSl 3TUMHU TOHSATHSAMH IS
peIIeHHsT TPAKTHYECKUX 3a1a4
6.7 BeraucnsaTs (pa3nuyHbiMU crioco0amMu) TUIOMIAb TPEYTOIbHUKA U TUIOIIA U

MHOTOYTOJIBHBIX (GUTYp (TMOJB3YACh, TJA€ HEOOXOAMMO, KaJbKYISATOPOM).




IIpuMeHATH OTyYEeHHBbIE YMEHUS B IPAKTUYECKUX 3aa4ax

6.8

6.9

Bnaners NOHATHSAMM BIHCAaHHOTO U LEHTPAJIBHOIO YIUIA, MCIOJIb30BaTh
TEOPEMBl O BIIMCAHHBIX YIJIaX, yrjax MEXAYy XOpAaMHU (CEKYIIHMMHU) U yrie
MEXy KacaTeJIbHOM U XOPJOM NPU PEIICHUU T€OMETPUYECKUX 3a1a4

BJ'IaI[eTL IIOHATHUEM OIIMCAHHOI'O I‘IeTblpéXYI"O.]'IbHI/IKa, IIPUMCEHATH CBOMCTBaA
OIMKMCAHHOT O tlCTpréX}’l"OJ’IBHI/IKa IIpu pCUICHUH 3aaa4

6.10

9 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[TpuMeHsITh MOyYCHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJICNIA JUI 3a/lad PEaNbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIINE
BBIYUCIICHHSI C TIPUMEHEHUEM IOJI00USN TPUTOHOMETPUH (TIOJB3YSCh, TIC
HE0O0XOMMO, KAIBKYJIATOPOM )

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPbIX YIJIOB, HAXOAUTh C HX
IIOMOUIBI0  pPa3/IMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHMKA
(«perieHue NPSAMOYTOJIBHBIX TPEYrOJIbHUKOBY). Haxoauth (C MOMOIIBIO
KaJIbKYJISTOPA) JUIMHBI U YTJIBI JUI HETaOJINYHBIX 3HAUEHUH

6.2

[Tonp30BaThCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXO0XKIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETMUMHAMU

6.3

Hcnonbs3oBaTb TEOpEMBI CHUHYCOB W KOCHHYCOB JUISI  HAXOXKICHUS
pa3IMYHBIX D3JEMEHTOB TPEYrojibHUKa («pelleHue TPEeYroJbHUKOBY),
MIPUMEHSATH UX IIPU PELICHUU T€OMETPUUECKUX 3a1a4

6.4

Bnaners monsTHsMH mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB Toa00HBIX Quryp. Ilomp3oBaThcsi CBOWCTBAMH  TOAOOHS
MPOU3BOJBHBIX (QUTYP, YMETh BBIYUCIATH [UIMHBI UM HAXOAWTH YIJbl Y
no100HbIX uryp. [IpumMeHsATs CBOMCTBA M0100MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

[lonb30oBaTbcst TeopeMaMu O MPOU3BEACHUU  OTPE3KOB  XOpA, O
MPOM3BEICHUN OTPE3KOB CEKYIUX, O KBaApaTe KacaTeIbHON

[Tonb30BaThbCs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUN U (PU3NYECKUI
CMBICTI, IPUMEHATh MX B PEIICHUH T'€OMETPUYECCKUX U (PU3NYESCKUX 3a/1ad.
[IprMeHATh CKaNSPHOE MPOU3BEICHUE BEKTOPOB JUIS HAXOXKIAEHUS JUIMH U
YIJIOB

6.7

ITons30BaThCs MCTOJAOM KOOpAWHAT Ha IIJIOCKOCTHU, HNPHUMCHATH €TO B
PCICHUN TCOMCTPUUCCKUX U MMPAKTUYCCKUX 3a1a1




6.8

Branets nmoHATHSIMU MPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTHU W PaJMAaHHON Mepbl yria, yMeThb BBIYHUCIATH
wiomaab Kpyra M ero uacred. I[IpuMeHsAT, NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7a4ax

6.9

HaxonuTe ocM WM LEHTPHl CHMMETPUU (PUTYp, TPUMEHSTH JBHKCHHS
IIJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHUYeCKue
MOJCNIU JJIA 3aJlad peajbHON KWU3HKU W TPOBOJAUTH COOTBETCTBYIOLIWE
BBIUMCJICHHSI C MPUMEHEHHEM IMOA00USIU TPUTOHOMETPUYECKUX (DYHKIUH
(MoNB3yACh, i€ HEOOXOIUMO, KaTbKYJISTOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMasi, OTPE30K, Jiyd. YTojd. Bumsl
6.1 yrioB. BeprukanpHble U cMexHble yribl. buccekrtpuca yrma. Jlomanas,
MHOTroyrojpHUK. [lapamienbHoCTh U NepHIEeHUKYISPHOCTD IPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OceBOW cumMmeTpuu. llpumepst
' CUMMETPHUH B OKPYKAIOILIEM MUDE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/MaHa, OMcCceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHMM  TPEYrOJIbHUKH. HepasencrBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
' TPEYTrOJIbHUKOB
6.6 CpolicTBa M MpHU3HAKU MapaJlyIesbHbIX NpsAMbIX. CymMma yIJoB TpPEyrojbHHUKA.
' BHemHue yriel TpeyrojapHuKa
[IpssmoyronbHblii  TpeyrodbHUK.  CBOHCTBO  MeAMAaHBl  MPSAMOYTOJBHOTO
6.7 TpEyroJibHUKA,  NPOBEAEHHOM K  rumoreHy3e. lIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpSIMOYrobHBIN TPEYroabHUK ¢ YriioM B 30°
HepaBeHcTBa B reoMeTpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, TeopemMa o OojblieM yrie MU OoJblIed CTOPOHE TPEYroJIbHUKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe mecto Touek. bruccekrpuca yria u cepeIMHHBIN NEPIEHIUKYIISIP
' K OTPE3KYy KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy’XHOCTh U KpYT, XOpJla U AUaMETpP, UX CBOWCTBA. B3anmHoe pacronoxeHue
' OKPYKHOCTH M npsimoii. KacaTenbHas U cexymasi K OKpy>KHOCTH
6.11 OKpyKHOCTb, BIHMCAaHHasg B Yroji. BmucaHHas u oOIUCaHHAass OKPYXKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyronpHUK, poMO, KBaApaT, X MPU3HAKA U CBOWCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, e€ CBOHCTBa M mpu3Haku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yaBoenuss Mmenuasnbl. LlenTpanbHas cummerpus. Teopema @Paneca u
’ TEOopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyrojipHuKa
6.6 [TomoGue TpeyroapbHUKOB, Ko3(p¢dumuent mnoxodbus. IlpusHakum mnOH00HUS
' TpeyroiabHUKOB. [IpuMeHeHne nogo0us Py PelIeHNH PAKTUIECKUX 3a/1a4
6.7 DopMmyIbl 11 IIIOLIAANA TPEYTOIbHIKA, TapajiesorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa miomazaei reomeTpudeckux puryp. OTHOIIECHUE TUIOMAACH 0100HBIX
' ¢uryp
6.9 Brrunciienne muiomane TpeyroJbHUKOB W MHOTOYTOJIBHMKOB Ha KIIETYATOU
’ Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOTO YIjla HpSIMOYTOJbHOIO TPEyroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuyeckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpalbHBIE YIJIbl, YTOJI MEXAY KacaTeJIbHOM M XOpJAOH. YTJibl
' MEX1y XOpJIaMU U CEKYILIUMU
6.13 BrcanHble U ONIMCAaHHBIE YETBIPEX YT OIbHUKH
6.14 B3aumHoe pacnonoxkeHue nByx okpyxkHocted. Kacanue okpyxkHoctei. OOuiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomeTpus
6.1 Cunyc, xocunyc, tanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKHX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanne mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOU3BENEHUU OTPE3KOB XOPHA, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB
’ CEeKYILHX, TeOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop, nnuHa (MOayib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
6.5 HAaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamu. Pa3iiokeHne BeKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopnunarsl Bektopa. CKalsipHOE TNPOU3BENECHHE BEKTOPOB, IMNPUMEHEHHE MJIA




HaXOXKIACHUA OJIMH U YyIJI0B

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSIMOW U OKPYKHOCTH B

6.7 KOOPAMHATAX, INEPECECYECHHUE OKPYKHOCTEH M NpsAMBIX. MeETOH KOOpPAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnnHa okpyxHoctu. ['pagycHas v paguaHHas Mepa yria, BBIUMCIEHHUE JUIMH AYT
’ OKPY)KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa
6.11 JIBuKeHHsI TUIOCKOCTM W BHYTPpEHHHE cumMmeTpuun (uryp (dIeMeHTapHbIC

npencrasienus). [lapamnensusiii nepenoc. [ToBopot




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

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3y/1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIero
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOYKECTBO, IIOJIMHOKECTBO, ONEPALUU
HaJ MHOKECTBAMU; YMEHUE ONEePUPOBaATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIepeBO, LIUKJI, IPUMEHATh UX MPH PELICHUU 337a4; YMEHHE HCII0JIb30BaTh
rpaduyeckoe MPEACTaBIEHWE MHOXKECTB [UIsl OINHKCAaHUS PeabHBIX
MPOIIECCOB U SIBJICHUH, P PEIICHUH 33]1a4 U3 APYTHX YIEOHBIX MMPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUEC PpacCIiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMmenue OIICpHUPOBAThL IOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, JIETMMOCTh HATYPaJIbHBIX YUCEN, TPU3HAKU JEIUMOCTH,
[[eJI0€ YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsATHYHAs IPOOH,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHUeCKUil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATHL W YIOPAAOYHMBATHL 4YMCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOW MPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JeNaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LEIbIM IIOKa3aTelleM,
apudMeTHUeCKUi KBaJApaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOXKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHu OoJblle
€IMHULIbI; YMEHHE BBIMOJHATH pacuéTel Mo (opmysam, MpeoOpa3oBaHMs
LENbIX, JPOOHO-PAllMOHATBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSIMU,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaTOB U KBapaTa CyMMbI H Pa3HOCTH

YMenue onepupoBaTh MOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, ypPaBHEHUE C
OJIHOW MEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pemarh JIMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpOOHO-
palMOHAIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JTUHEUHBIX
ypaBHEHUH, TMHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U JPOOHO-
palMOHAIIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHON, B TOM YHUCIE IpHU
pELIEHUH 3a1ad U3 JOPYruxX IPEIMETOB M IMPAKTUYECKUX 3a/1a4; YMEHHUE
MCIOJIb30BaTh KOOPJAUHATHYIO MPSMYIO U KOOPAMHATHYIO IUIOCKOCTH JIJISt
M300pakeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIHH, HYIA
(GyHKINU, TPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HaumOOJbIIee W HaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAILHOCT, JIMHEHHAs
byHkuus, KBaapaTuuHas (QyHKIUS, oOpaTHas NPONOPIHUOHATIBHOCTD,
napaboJa, runep0oia; yMeHHE CTPOUTh Tpaduiku QyHKIUH, UCIIONB30BaATh
rpadUKu JUISL OINPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3ajad W3 APYruxX Yy4eOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOpMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEIOBATEILHOCTD, apumMeTuyecKas
U TeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieAoBaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MpPU PelIeHUU
3ajJa4, B TOM 4YHUCJIE 3a7a4 U3 JPYrMX Y4eOHbIX IPEIMETOB U pealbHOMN
KU3HU

YMeHue pemars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLIEHTHI, JOIH U
4acTH, JABWXKEHHE, padoTy, IIEHy TOBapOB M CTOMMOCTb HOKYIOK M YCIYT,
HAQJIOTH, 3aJaud M3 00JacTH YHpPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTAaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIECNOBATh IIOJYYCHHOE PEUICHHE U
OLICHUBATh [IPaBAOI0I00HOCTb MOIYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsMast, JIyd,
JOMaHasl, Yrojl, MHOTOYIOJbHMK, TpPEYroJbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHHIA TPEYTOJIbHUKH, MPSIMOYTOJIbHBIA TPEYroJIbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajieiorpaMM, poMO, MPSMOYTOJTBHUK, KBA/IPaT, TPANEIHs; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCII€ U3 MOBCETHEBHOM >KM3HHU, Ha HaXOXJICHHE
reOMETPUUECKUX BEIMYUH C NPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢bakToB

10

11

YMeHue omnepupoBaTh MOHSTHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYISIPHOCTh MHPSIMBIX, YroOJI
MEXy MPSIMBIMH, NEPIEHANKYIISP, HAKIIOHHAs, IPOEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETpPHIO U mojodue ¢uryp,
[apaJUIEIbHOCTD U IIEPIIEHIUKYIISAPHOCTD MPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/IC OHepI/IpOBaTB HNOHATUAMM: OJINHA, paCCTOSIHI/Ie, erJ'I (BGJ’H/ILII/IHa
yrila, CHHYC U KOCUHYC yTJla TPEeYTrojbHHUKA), IUIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyIBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, JTHHBI OKPY>KHOCTH U
IUIOIIAAN Kpyra, oObemMa MpsSMOYroJbHOTO MapajliesienuIeia; yMEeHue
MPUMEHSATh MPU3HAKA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YIJIOB
TpeyroysibHUKa, Teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

12

Ymenne  u3zo0pakaTb  IJIOocKMe  GUIypsl W HX  KOMOMHAauuw,
IPOCTPAaHCTBEHHBbIE (QUIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEICHUE BEKTOpPa Ha
YHUCJIO, CKAJIIpPHOE MPOU3BEJICHUE BEKTOPOB; YMEHHUE HCIIOJIb30BATh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHMs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIUIIBI, CpeTHee apuPMETHUECKOE, MeaHa, HanOOJbIIee U HAUMEHbBIIIEe
3HAYEHHUs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
MHTEPIPETHPOBATH U MPEOOPa30BBIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TaOMUIIAX ¥ HA JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTECPUCTHUKU
peanbHBIX TPOIIECCOB W SIBICHHIA, yYMEHHE pAaclo3HaBaTh H3MCHUYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUAMHU: CIy4dalHBIA ONBIT  (CIay4yailHbIN
AKCIIEPUMEHT),  JJEMEHTApHOE  COObITHE  (RJIEMEHTapHbBI  HUCXON)
CJIy4alfHOr'O OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHHUE
HaXOJUThb  BEPOSTHOCTM  CIy4yallHbIX  COOBITUH B OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelliaTh 3ajauu
METOZIOM OpraHHW30BAaHHOIO Iepedopa M € HCHOJIb30BAaHUEM IpaBHJIa
YMHOXEHUS; YMEHHE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXaloIlleM MHUPE W B JKU3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyYEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPHUMEPHl MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEW B INPUPONE U
JKW3HHM, PAacIO3HABAaTh NPOSBICHHE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE,
ONUCHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, IOJYYECHHBIE B XOJIE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MAaTEMATHUYECKUX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUHU




HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATHUKE

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HatypanbeHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEbIX YHCEel
12 OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOIEHTHI, OECKOHEYHBIE MEPHOAUYECKHE
npobu
1.3 PanmonanbsHele uncna. ApupMeTnuecKue onepanuy ¢ paloHaJIbHbIMU YUCIIaAMHU
1.4 JeiictBurenpHbie yncia. Apudmernyeckue onepauuu ¢ AeMCTBUTEIbHBIMU YU CIAMHU
L5 [TpubnnxEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTIICHMSI, IPUKU/IKA U OLICHKA pe3ysbTaTa
' BBIYHCIICHUI
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
’9 Crenens ¢ nensiM nokasareneM. CTeleHb ¢ pallMOHAIBHBIM MOKazaTeseM. CBoicTBa
' CTEIEeH
2.3 MHorousneHsl
24 Anrebpanueckas 1pooOb
)5 ApudmeTnueckuii KOpeHb HaTypalbHOW creneHH. JlelcTBus ¢ apudMeTndecKuMu
' KOPHSIMHM HaTypaJbHON CTENIEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-palioHaibHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI
39 Hensle u apoOHO-panmoHanbHblE HepaBeHCTBA. CHCTEMbl UM COBOKYIHOCTH
' HEPABEHCTB
33 Pemenue TekcTOBBIX 3a1a4
4 YucnoBble IOCIEN0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEH
4.2 Apudmernueckasi 1 reoMmeTpuyeckas nporpeccuu. opmyia cia0XKHbIX TPOIIEHTOB
5 OyHKIMH
OyHK1M, crnocoObl 3aganus GyHkuuu. I'papuk ¢pyHkmun. O6nacTe onpeneaeHus u
51 MHOKeCTBO 3HadeHui QyHkunu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMeXyTKM MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHMMYMBI (YHKIUU.
Haubounbiiee u HanMeHblee 3HaYeHUE (QYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gpurypsl U UX CBOMCTBA
7.2 TpeyrosbHuUK




7.3 MHOroyrojasH1uKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenune reoMeTpuuecKux BEIUUUH
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