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IHHOACHUTEJBHASA 3AIINCKA

['eomerprsi Kak OOWH W3 OCHOBHBIX PAa3/EliOB  IMIKOJbHOMU
MaTE€MaTUKH, UMEIOLIUN CBOEH 1LIEeNbI0 00ECIeYUTh U3YyUEHUE CBOMCTB U
pa3MepoB (Uryp, UX OTHOIICHUA ¥ B3aUMHOE PACIIOIOKEHNE, ONTUPACTCS
Ha JIOTMYECKYIO, JIOKAa3aTelIbHYI0 JHUHUIO. LleHHOCTh H3ydeHHs
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS 3aKIIOYAETCS B
TOM, 4YTO OOyYarOUIMHCAd  YYUTCA  MPOBOAUTH  JIOKa3aTeJIbHbIE
pacCy X IeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUCHHS, JI0KA3bIBAThH
VUCTUHHBIE YTBEPKIACHUA W CTPOUTb KOHTPOPUMEPHI K JIOKHBIM,
MPOBOJIUTh PACCYXIEHUS «OT MPOTUBHOIO», OTJIMYATh CBOMCTBA OT
MPU3HAKOB, (pOpMyJIMpoBaTh OOpaTHbIE yTBEpKAeHUsA. Oco0oe 3HaUeHHE
J0Ka3aTesibHas JTUHUS UMEET ISl YTIIyOJIIEHHOTO N3YUYEHHUsI MaTEeMaTUKH.

Llenpr0 M3ydeHUs TEOMETPUM SBIISIETCS HCIIONB30BAaHHE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MaTEMaTUYECKUX, TaK U MPAKTHUYECKUX
3a/a4, BCTpEYAIOIIUXCA B peajbHON >KuM3HU. OOydaromuiicss T0JDKEH
Hay4UTHCS ONPEAENISATh T€OMETPUUECKYIO (PUTYPY, ONUCHIBATH CIOBAMHU
4epTéK WIM PUCYHOK, HAWTH IUIOIIAAb 3E€MEJIBHOIO  ydacTKa,
paccuuThiBaTh HEOOXOJMMYIO JJIMHY ONTOBOJOKOHHOTO KabOens wWin
TpeOyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpAsi, BBIYMCIUTENbHAS JIMHUS B U3y4eHUH reomeTpuu. [lpu pemenun
3alady  MPAKTUYECKOTO XapakTepa OOyYarollUics YYHUTCS CTPOUTh
MaTeMaTUYECKHE MOJIENIA PEATbHBIX JKMU3HEHHBIX CUTyalluld, MPOBOAUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTH ITOJYYEHHOTO PE3yJIbTaTA.

Oco6eHHOCTh y4eOHOT0 Kypca yriayOJIEHHOTO U3yYeHUsI TEOMETPUU
COCTOUT B TOM, 4YTO OOydYarolmuecs HE TMPOCTO 3HAKOMSTCS C
ONpEeNeNEHHBIMA  TMOHATHSMH, a YBEPEHHO  OBJAACBAIOT  HMHM.
CymiecTBylonye TeMbl TporpaMMbl  0a30BOr0 Kypca TI€OMETpUu
u3y4aroTcsi Ha Oosiee TIIyOOKOM ypOBHE, a oOydaroluecs: MpruoopeTaroT
yMEHUS, IOMOTAIOIINEe UM YBEPEHHO NMPUMEHSTh CBOM 3HAHUSA HE TOJIBKO
B MaTe€MaTHKE, HO U B CMEXHbIX MpeIMeTax, Mpexkae BCero (Qpu3uke u
nH(OpMaTHKE, a TaK)Ke IOJIb30BATHCSA MOJYYCHHBIMU 3HAHUSMHU TIPH
pELIEHNH NPAKTUYECKUX 3a1ad.

CornacHo yueOHOMY MJ1aHy B 7—9 Kiaccax uzydaercs: yriyOaEHHbIMN
y4eOHbIN Kypc «I'eoMeTpus», KOTOPBIM BKIFOYAET CIAEAYIONTNE OCHOBHbBIC
pasmensl  coaepxkanus: «Hawama reomerpum», «TpeyroabHuUKn»,
«Oxpyx)HOCTEY», «Yerbipéxyrompaukm», «llomobue», «IIeMEHTHI
TpuroHometpun», «llmomanm», a Takke «MeTon KoOpAHMHATY,
«Bekrtopsy, «IIpeobpa3oBaHus IOCKOCTH.



Ha m3yuenue yae6HOro Kypca «I'eomerpusi» orBogautcst 306 4acos:
B 7 xnacce — 102 ygaca (3 gaca B Hefento), B 8 kitacce — 102 gaca (3 yaca
B Hefienro), B 9 kinacce — 102 vaca (3 gyaca B HeEIMIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

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

B3anMmHOE pacronoxeHue To4YeK Ha IpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

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

Jlomanas. Bunel nomanbsix. Jimaa omanod. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIBHBIE, TYIOYT'OJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runorenyse. [IpaMoyronbHbIid TPEYroJbHUK C yIiioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloaoXeHHe OKPYKHOCTH U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [Ipocreiiimme mocTpoeHUs ¢ MOMOIIBIO HUPKYJIS U JIUHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Toudek. OnucaHHas OKPYXHOCTb TPEyroJbHHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK MPH PEIIEHUH T'€OMETPUUECKUX 3a/1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKH

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoMcTBa M npu3HaKu. [IpsmoyronbHas tpaneuus. CpenHss JTUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYTrOJbHUKA. MeTOll yABOEHUS MEANAaHbl TPEYroJIbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

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

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyronbHUKOB, KodhdunueHt mnoaodus. I[lpusHaku mnomoOus
TpeyroapHUKoB. [IpuMeHeHue mMoa00usT MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a/1a4.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpanenuu. [lnomanu nogoOHeIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbpHuka. Tpuronomerpuueckue ¢yukuun yriaos B 30°, 45° wu 60°.
[IponnopuHOHAIBHBIE OTPE3KH B IPSMOYTOJIBHOM TPEYTOJIbHUKE.

YIibl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIE C OKPYKHOCTbIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel MexAy XOpAaMH M CEKyIIMMHU. BIMCaHHBIE W ONMMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIMCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, TanreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEIECHHHU OTPE3KOB CEKYIIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHHne Ipu penieHur reoOMETPHUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YIEH, UX TIEOMETPUYECKHH CcMbICH. [lapajenpbHOCTh W NEPHEHAMKYJIIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

YpaBHEeHUE OKPYKHOCTU. HaxoxaeHue I1epeceyeHuid OKpPYKHOCTENM U
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajuiesorpaMmma B KOOpJMHATaX, MOHSITHE 00 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYTOJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTel
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonarne o Oasuce (Ha IUIOCKOCTH). PasiioeHuss BEKTOPOB IO 0Oasucy.
CkansipHo€ TPOU3BEIAEHUE BEKTOPOB, T'€OMETPUUECKUN CMBICI U BBIPAXKEHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPYKHOCTH M INIOLIAAb KPYyra

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

JIBMKeHHsI TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, >KUBOIMCH, CKYJIbOType, apxurekrype. Kommosunumn
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX TPUHIUIIOB B AESATEIBHOCTH YUYEHOTIO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UelIOBEKa, MPUPObI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAaHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKON AEATENBHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perysipHas ¢uzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

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

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OTbITA IPYTHUX;

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

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0oCcBOEHHS MpPOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATIbHBIMH PETYIATHUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIICCTBCHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIAaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTA, OILEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

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

Pabora ¢ unpopmanmeii:

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

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1aun CXeMaMu, IMarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIATh PE3yJbTAaThl PEIICHUS 3aJla4M, HKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W HWHBIE); BBIIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

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



OLIEHWBAaTh COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH MOCTABICHHON €U U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHUS 3a/IauH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 06y4deHus B 7 kj1acce 00y4JaromUnACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yJbTaTHI:

Pacno3HaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpbI, ONpENeisaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETpPUUYECKUE (QUTYpBI, BBIIOJIHATH
YEpPTEXKU IO YCIOBHIO 3amaud. V3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

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

[IpoBOAUTE JOTMYECKUE PACCYKACHUSA C MCIIOJIB30BAaHUEM I'€OMETPUUYECKUX
TEOPEM.

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

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

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TEOMETPUYECKMX 3aJadax C MCIOIb30BAHUEM CYMMBI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

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



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

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

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHANKYJISIPHOCTH KacaTEeIbHOW U pajuyca, IPOBEIEHHOTO K TOYKE KacCaHHUs.
Jloka3plBaTh PABEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYKHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MMOMOIIBIO LIUPKYJIISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH TNPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuyats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0Oa u npsMOyrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca u TeopemMy O IPONOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX JJI PEIICHUS
MPAKTHYECKHX 3ajad.

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

Brnanets moHsATHSMH TMOA00WS TPEYroJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
NPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOIBHBIX TPEYTrOJIbHUKAX.
[TpumensTh Mom00ME B MPAKTUUECKHUX 33auax.

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



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIAaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

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

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

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

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

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMeHATH TPUTOHOMETPUIO B 3a/1a49aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (GOpMyIaMHu JUIsl IUJIOIIAAUA TPEYTOJIbHUKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

Nmers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMbl UeBbl U1 MeHenas pu peleHuu 3aiay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMHM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOH MPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYLIUX, O KBaAPaTE KACATEIbHOM.

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



KodpduimeHTa ¢ BO3pacTaHMEM W YObIBaHHMEM JUHEHHONW (QYHKIUH. YMETb
pemarb METOJOM KOOpPAMHAT 3aJadyd, CBA3aHHbIE C MApPALICIBHOCTBIO U
NEPHEHANKYJIAPHOCTBIO TMPSAMBIX, IEPECEUYECHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOpPAMHAT Ul HAXOXKIACHHUs IEPECEYEHUU OKPYKHOCTEM M NpsMbIX. Branersb
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmowmaau. llomp3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IFEOMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATh METoN KOOpIMHAT B
IIPaKTUKO-OPUEHTHUPOBAHHBIX FTE€OMETPUUYECKHX 3a/1a4yax.

Bnanete moHsATMEM BEKTOpa. YMETh CKJIaJblBAaTh M BBIYUTATH BEKTOPBI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biagetes NpakTUYeCKMMH WHTEPIPETALMAMU BEKTOPOB. Y BEPEHHO ITOJIB30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0XKEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATr T1oJlydeHHBIE 3HAHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bnanete NOHATHEM CKaJSPHOTO MPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
TEOMETPUYECKUNA CMBICII W YBEPEHHO TMOJb30BaTbCSl €r0 BBIPAXKEHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BENEHUS
U €ro CBS3b C MpoenupoBaHrueM. [IpUMEHATh CKalspHOE ITPOU3BEAECHUE BEKTOPOB
JUISL HaXOXKJEHUs IJMH M YIioB. PemaTre reoMeTpuyeckue 3aJadyd ¢ MOMOUIbIO
CKaJIsIpHOrO npou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpandecknx U (pU3ndecKux 3agadax.

Brnanetes NOHATHSMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1YTH OKPY>KHOCTU M PaJMaHHOW MEPBI YIJIa, BEIYUCIATH TUIOLIAAb Kpyra u
ero yacredd. Ilonumare cmbicn uucna m. [IpUMEHSTH MOJy4eHHBIE YMEHHS TMPHU
pEelIeHUN TPAKTUYECKUX 3a7ad. 3HATh HMCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIO3UIMKM MPOCTEHIINX IpeoOpa3oBaHuid. IIpUMeHATh NBMKEHUS IUIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIEJIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOILME BBIYMCIEHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie  IIpakruueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Hauana reomerpuu. [Ipocreitmme
1 reoMeTpuuYecKre GUryphl U UX CBOMCTBA 28 1 bubmmorexa [IOK
P P ' https://m.edso0.ru/78c146¢c4
H3mepeHne reoMeTpuuecKiX BeIHUruH
bubnuoreka [{OK
2 Tpeyrosbnit 19 1 https://m.edsoo.ru/78c146¢c4
[TapamnensHocTs. CymMMa yriioB bubmmoreka [JOK
3 15 1
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146¢c4
4 [IpsmoyrosibHBIE TPEYTOTBHUKH 7 bubmorexa LOK
pAMoyr peyr https://m.edsoo.ru/78c146¢c4
bubnunorexa LIOK
r 1
> COMETPHTICCKHE HEpaBeHOTBA > https://m.edsoo.ru/78c146¢c4
OxpyxxHocThb. ['eomeTpruyeckue mecra
6 Toquc [Toctpoenus ¢ I1)10M0 bIO IIUPKYJIS 18 1 bubmorexa LOK
- 0P HPIO HHPEY https://m.edso0.ru/78c146c4
U JIMHEUKH
7 [ToBTOpenue, 0600IIEHNE, CUCTEMAaTH3AIUS 10 1 bu6muoreka [JOK
3HAHUM https://m.edso00.ru/78c146c4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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8 KVIACC

Kosau4vecTBo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrposbnsie | IIpakTnyeckue (p )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubnuorexa [IOK
1 HervipexyronbHitici 22 1 https://m.edsoo.ru/a5ch98eb
bubmuoreka [{OK
2 Homobue 16 L https://m.edsoo.ru/a5ch98eb
bubnuoreka [{OK
3 Hromaze 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hayana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VYTIIbl ¥ 4eTBIPEXYTOIBbHUKH, CBS3aHHBIE C 20 1 bubmuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpeHnue, 06061IeHNE, cCUCTEMaTH3alus bubmmnoreka HOK
6 - 10 1
3HaHUHN https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Peuterne Tpeyronbiikon 22 L https://m.edsoo.ru/dddde230
bubnuoreka [IOK
2 Honobue Tpeyroerikos 12 1 https://m.edsoo.ru/dddde230
bubmuoreka [{OK
3 MeToz xoopAuHaT 10 L https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Bexropsi 20 1 https://m.edsoo.ru/dddde230
bubnmorexa LIOK
° JLTHia OKpYKHOCTH U ITOMIAAE KpyTa 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka IIOK
6 JABHOKEHHS IOCKOCTH 10 https://m.edsoo.ru/dddde230
-, [ToBTOpenue, 06001IIEHNE, 12 1 bubnmorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne Hara DJIeKTpOoHHbIe U pOBbIE
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE Pecypchbl
padoThI padoThI

1 Wcropust BO3HUKHOBEHUS U 1 bubmumoreka [IOK
pa3BUTHUS FEOMETPUH https://m.eds00.ru/925af86b
Hauanbnabie nousTus

2 reometpuu. Touka, mpsmast 1 bubmorexa LHOK

PHH. 1P ’ https://m.eds00.ru/659c4331
OTPE30K, Iy
HauanpHbie mOHATHS
3 reoMmerpun. Touka, mpsMas 1 bubmmorexa LOK
pHit. - TP ’ https://m.edsoo.ru/20bael?a
OTPE30K, Iy
ITousTHE 00 aKkcHOME,

4 TeopeMe, 10Ka3aTelIbCTBE, 1 bu6mmoreka [JOK
OIPEEIIEHUH, CBOWCTBE, https://m.edso0o.ru/3d223477
IpU3HaKe
B3aumHoe pacnionoxxenue

5 TOUYEK Ha npsiMoi. M3mepenue 1 bubnuoreka [IOK
JUTMHBI OTPE3Ka, pACCTOSTHUE https://m.eds00.ru/92b776f1
MEXIy TOUKaMHU
BzaumHoe pacnionoxenue

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

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



https://m.edsoo.ru/925af86b
https://m.edsoo.ru/659c4331
https://m.edsoo.ru/20bae12a
https://m.edsoo.ru/3d223477
https://m.edsoo.ru/92b776f1
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JJIMHBI OTPE3Ka, paCCTOSAHUC
MECXKIAYy TOUKaMU

[TonymnockocTs 1 yroi. Buapl

bu6mmoreka [IOK

8 .
YUIOB. X¥ISMCPCHHC BEHHAMH https://m.edso0.ru/36862bf3
yTJIOB
IMonymiockocTs U yroia. Buasr

9 JIO}];HI/ISMC eHI/Ie}];reJII/I‘H/IHH Bubmaorexa ITOK
YIIIOB. p https://m.edsoo.ru/21ce4ff2
yTJIOB
[ToxyrmockocTs u yroi. Bunast

10 JI0B. I3MepeHune BeJIMUuH Bubmorexa ITOK
YII0B. p https://m.edsoo.ru/ce214e34
yTJIOB
BepTukanabHbie U CMEKHBIC

11 1wl [TapaniensHbie 1 bubmaorexa LIOK
YIJIBL 11ap https://m.edsoo.ru/7399faea
NEPIIEHIUKYIISPHBIC MIPSIMbIE
BepTukanabHbie U CMEKHBIC

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

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

14 el [lapamenbapie U Bubmorexa ITOK
yribt. Hap https://m.edsoo.ru/84ee61de
MIEPIICHIUKYIIIPHBIC TIPSIMBIC
BepTukaabHbIe U CMEKHBIC

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

16 buccekrpuca yrina bubmmorexa LIOK

https://m.edsoo.ru/da5e003c
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bu6mmoreka [IOK

17 b
necekipuca yria https://m.eds00.ru/557998af
bubmuoreka [JOK
18 b
veceidprica yiia https://m.eds00.ru/5ea89182
19 Jlomanas. Buabl ToMaHBIX. bubmuorexa [JOK
JnuHa 1omaHOM https://m.edsoo.ru/c84d7212
20 Jlomanas. Buabl IoMaHBIX. bubmuorexa [JOK
JlnnHa nomaHou https://m.edsoo.ru/91fe52bc
Mmuoroyronsuuku. [lepumerp
21 MHOroyrosibHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIbIX U HEBBIITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
99 MHoOroyrojbHuka. [lonsarue o bubnnorexa [HOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOT'OYTI'OJIbHUKAX
MHoroyronsHuku. [lepumerp
93 MHOroyroiapHuka. [Ionarue o bubnnoreka [JOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOT'OYTI'OJIbHUKAX
MHoroyronsHuku. [lepumerp
24 MHOroyrosibHuka. [lonarue o bubnuoreka [IOK
BBIITYKJIBIX M HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX
MHoroyronsHuku. [lepumerp
o5 MHOroyroisHuka. [Ionarue o bubnnoreka [JOK

BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/3e269ed8
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26 WNHCcTpyMeHTHI U151 U3MEpEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.edso00.ru/333ech98
97 WNHCcTpyMeHTHI U151 U3MEpEHU bubnmoreka [JOK
Y MOCTPOEHUM https://m.eds00.ru/26b0a806
KonTponbhas pabota no teme
"Hauana reomerpuu.
[Ipocreiimme reomeTpudecKue bubnuoreka [IOK
28 .
(GUTypBI U KX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenue reoMeTpuiecKux
q)Hpr"
Menuana, GuccekTpuca u bubnuorexa [JOK
29
BBICOTA TPEYTOJIbHUKA https://m.edso00.ru/9ae97099
Menuana, GuccekTpuca u bubnuorexa [JOK
30
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1
31 PaBeHCTBO TpeyroibHUKOB bubmmorexa [OK
peyt https://m.edsoo.ru/8e04a02f
39 [IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edso0.ru/0f5d60af
33 [IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9b
34 [IepBrlii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJILHUKOB https://m.edso0.ru/34f8650e
I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
35
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/ffe06285
36 I1epBbIil 1 BTOPON IPU3HAKU bubnnoreka [JOK
paBEHCTBa TPEYrOJILHUKOB https://m.edso00.ru/79753cdf
37 PaBHOGenpeHHbBIE bubnnorexa [JOK

TPECYIrOJIbHUKH U UX CBOMCTBa

https://m.edsoo.ru/c59fdae9
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38 PaBHOOEIpeHHbIE bubnmoreka [JOK
TPEYTOJIbBHUKU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

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

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

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

42 TpeTuii npu3HaKk paBEeHCTBA bubnnoreka [JOK
TPEYrOJILHUKOB https://m.edso0.ru/b4229637
TpeTuii npu3HaK paBEeHCTBA bubnnoreka [JOK

43
TPEYrOJILHUKOB https://m.edso0.ru/7a899c49

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

45 cummetpuen. [Ipumepsl bubnuotexa [JOK
CHMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
@urypsl ¢ 0ceBOI

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

47 KonTtponbHas pabora o Teme bubnuoreka [IOK
"TpeyronbHuku" https://m.edso00.ru/6f0a9a78

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

napajiCJIbHBIX MIPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U PU3HAKU bubnmoreka [JOK
napasuleIbHbIX MPSIMBIX https://m.edso00.ru/75899b52
CBoiicTBa M PU3HAKU bubnmoreka [JOK

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

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

53 CBolicTBa ¥ IPU3HAKU bubnnoreka [HOK
napasuiebHbIX MPSIMBIX https://m.edso0.ru/070fd7db

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

55 CyMMa yriioB TpeyroJibHHKa bubmmorexa [JOK

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

56 CyMMa yriioB TpeyrojibHMKa bubmmorexa [JOK

Y E eyt https://m.edsoo.ru/7af6d9e6
57 BuemHue yrisl TpeyrojibHUKA bubmorexa HOK
YHIRLIpeyT https://m.edsoo.ru/bc409f4f
58 Bremnaue yribl TpeyrojibHHUKa bubmmorexa [JOK
. peyt https://m.edsoo.ru/371cbell
CymMa BHYTpPEHHHX YIJIOB
MHOTOYTI'OJIbHUKA U CyMMa bubnnorexa [JOK

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

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

61 CyMMa BHYTPEHHUX YIJIOB bubnmnorexa [JOK

MHOTI'OYT'OJIbHHKa U CyMMa

https://m.edsoo.ru/b75edeOe
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BHCIIHUX YI'JIOB BBIITYKJIOI'O
MHOTI'OYT'OJIbHHUKA

KonTponbhas pabota no teme

bu6mmoreka [IOK

02 HapanseneHoCTe. CyM}:/[a https://m.eds00.ru/40947485
YTJIOB MHOTOYTOJIbHUKA
[Ipu3Haku paBeHCTBA
63 IPSIMOYTOJIBHBIX bubmorexa LHOK
PAMOYT https://m.edso0.ru/330d63ff
TPEYTOJIHHUKOB
[Ipu3naku paBeHCcTBa
64 MPSMOYTOJIBHBIX bubmorexa HOK
PAMOYT https://m.edsoo.ru/0e1544dc
TPEYTOJIHHUKOB
65 [leprneHauKyIIsIp U HaKJIOHHAs bubmorexa [TOK
PHCHAMKY AP https://m.eds00.ru/957310000000000
CBOHCTBO MeIUAaHBI
IPSIMOYTOJIBHOTO bubnuoreka [IOK
66 . .
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/b34a450e
K TUTIOTEHY3¢
CBONCTBO MeqHUaHBI
67 HPSIMOYTOJIBHOTO bubnnoreka [JOK
TPEYTrOJbHUKA, POBEIEHHOMN https://m.edsoo.ru/83fabf79
K TUTIOTEHY3€
[IpssmMoyTOIBHBII
68 TPEYrOJILHUK ¢ yIiIoM B 30 bubmorexa HOK
peyr yr https://m.edsoo.ru/52b57d0f
rpaaycoB
IIpssMoyTOIBHBIN
69 T pe OJ}IIZHHK ¢ yriaoM B 30 bubmorexa HOK
peyr yr https://m.edsoo.ru/aec6d443
rpaaycoB
70 CooTHoOIIEHNS MEXY bubnuorexa [IOK
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CTOPOHAMU U yTJIaMu
TpeyrojbHUKa

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

CooTHOIICHUS MCXKOY

bu6mmoreka [IOK

71
CTOPOHAME 1 yritavH https://m.edsoo.ru/5ea388d0
TpeyrojbHUKa
HepaBeHCTBO TpeyronbHHKA.
72 HepaBeHCTBO 0p Jillee bubmmorexa LIOK
p N s https://m.edsoo.ru/50fa9985
JIOMaHOM
HepasenctBo mexny
73 MEPICHINKYIISIPOM U bubnnoreka [JOK
HAaKJIOHHOM. PaccTrosHue ot https://m.edsoo.ru/7284chde
TOYKH 10 NPSAMOHN
KonTtponpsHast pabota o
teMaM "IIpsiMmoyrosibHbIE
74 e — bubnnorexa [JOK
”p o ’ https://m.edso0.ru/85f00be3
I'eomeTrpuueckue
HepaBeHcTBa"
75 OKpyXHOCTb, XOP/IbI U bubnunoreka [JOK
JUaMeTpBl, UX CBOMCTBA https://m.edso00.ru/588c3a8d
76 OKpyXHOCTb, XOP/IbI U bubnmnorexa [JOK
JIMAMETPBI, UX CBOMCTBA https://m.edsoo.ru/02406d49
B3aumHoe pacnionoxenue
77 OKPY>KHOCTH ¥ TIPSIMOM. bubnmoreka [JOK
KacarenpHas u cexymas K https://m.eds00.ru/00d222d9
OKPYXHOCTH
BzaumHoe pacnionoxxenue
. bubmuotexa [JOK
78 OKPYKHOCTH U MPSAMOH.

Kacarenpnas u CCKyIIas K

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

B3aumnoe pacrnonoxenue
OKPYKHOCTH U MPSMOIA.

bubmuoreka [JOK

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

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

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

82 Mecre Touek. [Ipumepnl bubnuoreka [IOK
F€OMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
Ha IIOCKOCTH
[TonsiTHE O TEOMETPUUECKOM

83 MmecTe Touek. [Ipumepnl bubnnoreka [JOK
T€OMETPUUYECKUX MECT TOUYEK https://m.edsoo.ru/621adf85
Ha MJIOCKOCTH

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

85 OnucaHHast OKPYKHOCTb bubnuotexa [JOK
TPEyroJIbHUKA, €€ LIECHTP https://m.eds00.ru/c96254e9
MeTto1 TeOMETPUYECKUX MECT

86 TOYEK IIPU PELICHUN bubmmorexa LIOK

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

reOMEeTPUUECKUX 3ajau
MeTto1 TeOMETPUYECKUX MECT

87 TOYEK TPU pEIICHUH bubmmorexa LIOK

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

reOMEeTPUUECKUX 3ajay

88 Metop reoMeTprUIecKuX MECT bubmuotexa [JOK



https://m.edsoo.ru/a52f2800
https://m.edsoo.ru/3767ac35
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TOYEK [P PEIICHUN
reOMETPUUYECKUX 3aau

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

89

MeTo 1 reoMeTpu4ecKiX MECT
TOYEK [P PEIICHUN
reOMETPUUYECKUX 3aau

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

90

OO6oCcHOBaHUS TPOCTEUIITUX
MIOCTPOEHUM, ATaIlbl 3a1a4X Ha
MOCTPOEHUS, PEIICHHE 3a/1a4
Ha MTOCTPOEHUE IUPKYIIEM U
JIMHEVKON

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

91

O60ocHOBaHMS NPOCTEUIINX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha
MIOCTPOEHUS, PEIICHHE 3a/1a4
Ha IIOCTPOEHUE HUPKYIIEM U
JIMHENKOU

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

92

Konrponbnas pabora no reme
"OKpyKHOCTb.
I'eomeTpuyeckue Mecra
touek. [TocTpoenus ¢
MOMOIUIBIO IIUPKYJIS U
JTUHEUKH"

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

93

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

Kypca

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

94

[ToBTOpenue u o6oOIIeHNE.
Pemienune 3anau,
WJLTIOCTPUPYIOIINX CBS3H

bu6nmoreka [JOK
https://m.edso00.ru/38a31139
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MEX1y pa3IUYHbBIMU TEMaMU
Kypca

[ToBTOpeHmE 1 0000IIEHNE.
Pemenne 3amau,

95 ALIIOCTPA UX CBSI3HU Bubmaorexa ITOK
prpyrom https://m.edsoo.ru/7382bcc4
MEXy pa3TUIHBIMU TEMaMU
Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
96 WUTIOCTPHA IIUX CBA3U bubnmorexa LHOK
pHpYIO https://m.edsoo.ru/a4f457ea
MEXTy pa3IUIHBIMU TEMaMHU
Kypca
[ToBTOpEeHME 1 0000IIEHNE.
Pemenue 3amauy,
97 ALUTIOCTPHA WX CBSI3U bubnmorexa LOK
pupyroi https://m.edsoo.ru/07e567el
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpenue n oboObIIEeHHE.
Pemenne 3amau,
98 WLTIOCTPHA UX CBSI3U bubmorexa [IOK
pHpYyrott https://m.edsoo.ru/8a4b94e4
MEXTy pa3TUIHBIMU TEMaMU
Kypca
[ToBTOpeHme u 0600IIEHNE.
Pemienune 3amau,
99 AILIIOCTPH UX CBSI3U bubmmorexa [TOK
PHPYIo https://m.edso00.ru/397d166b
MEXy pa3TUYHBIMU TEMaMU
Kypca
100 [ToBTOpenue u o6o0IIEHNE. bubnuorexa [IOK

Pemienune 3amau,

https://m.edsoo0.ru/c60d778a
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HIUIIOCTPUPYIOIIUX CBA3H
MCXKAY pa3JIndYHbIMU TEMaMU

Kypca

Hrorosas KOHTPOJIbHAaA

101 pabora

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

[ToBTOpeHmE 1 0000IIEHNE.
Pemenue 3amau,

102 WITIOCTPUPYIOIIUX CBS3H
MEXKy Pa3IUYHBIMUA TEMaMHU

Kypca

bu6mmoreka [IOK
https://m.edsoo0.ru/971f7836

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



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

8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnyeckue
n/n Bcero u3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 [Tapannenorpamm, ero Nnpu3Haku u 1 Bu6muotexa [JOK
CBOMCTBA https://m.eds00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moteka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapannenorpamM, ero npu3HaKku u 1 Bbu6motreka [JOK
CBOMCTBa https://m.edsoo.ru/fb521d1b
4 [TapannenorpamM, ero npu3HaKku u 1 Bbu6moreka [JOK
CBOICTBa https://m.edso0.ru/dc674776
5 ITapayienorpamm, €ro Npu3HaKku U 1 bubnmnoreka HOK
CBOMCTBA https://m.eds00.ru/4823807b
5 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
3 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmuoteka [IOK
MIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpsiMoyronapHUK, pOMO, KBapaT, UX 1 bubnuorexa [IOK
MIPU3HAKU U CBOMCTBA https://m.edso0o.ru/a6373aa2
but6mmorekxa [IOK
10 C 1
PO JHHHSA TPEYTOIBHHKA https://m.edsoo.ru/6elbcbbb
bu6nunorexa LIOK
11 1
Cpetisist JHHMA TPEYTONbHiKa https://m.edso0.ru/6b23a4c3
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Tpanemus. PaBHoOeapenHast

bubnunoreka LIOK

12 Tparnenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PaBnoOenpennas bubmmoreka [JOK
Tpanenusi, €€ CBOMCTBA U MPU3HAKHU https://m.edso00.ru/17f960ca
14 [IpssmoyronpHas Tpanenus bubamorexa LIOK
https://m.eds00.ru/3375c8f3
15 CpenHsis TUHUS Tpaneun buGnuorexa [IOK
https://m.eds00.ru/7963a7f5
bubnnoreka [JOK
16 Teopema Gareca https://m.edsoc%.[ ru/342ea505
Bbu6moteka [JOK
17 Teopema daseca https://m.edso:)_.I ru/a2402d2b
18 Teopema 0 TpONOPLIMOHATBHBIX bubnnoreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 mpoNOpIUOHATIBHBIX bubmuoreka [IOK
OTpe3Kax https://m.edso00.ru/8eccc056
bubmmnoreka HOK
20 Lentp mace TpeyrofbHiia https://m.edSO(])_.[ru/9cbcf960
21 HenTpanbHo-cuMMeTpHUUHBIE (GUTYPBI ]r?tlfr?sj?/l//lr?:(;(se:)(])_.[rou}&? 80764
99 KonTposnbnas pabora no teme bubnmnoreka HOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/bed0fof3
93 [Tonobue TpeyroinbHUKOB, bu6muoreka [JOK
KO3 GUIIMEHT MoA00Hs https://m.eds00.ru/19400684
24 [Tonobue TpeyroiabHUKOB, bu6muoreka [JOK
KOdpGUIUEHT MoA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku mo1o0ust TpEYroIbHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
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bub6nmoreka [IOK

26 [Tpusnaxy m0z100us TpeyrombHuKos https://m.edsoo.ru/8db11ff7
Bu6muotexa [JOK
27 [Ipu3Haku mogo0ust TPEYTrOTLHUKOB https://m.e dSO(I)_.[ru 19ed11d5b
28 [TpusHaku mo1o0Oust TPEYroIbHUKOB ];::[iHE;T:;(;grouﬁS 242193
29 [Tpu3Haku mog00Ms TPEYrOJLHUKOB ﬁggﬁ;&fgﬁ)?ﬁ}; dc95FL
30 [Tpu3Haku moxo0Oust TPEYrOIbHUKOB ]r?'::[?snll//lr?::i(si)groug d1d9d16
31 [Ipumenenue moao0Oust Mpu perIeHUn bubmmoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
39 [TpumeneHue moxoOus MpH pelIeHun bubmmoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [TpumMeHeHne nog00Ms IPU PEeLICHUN bubmmnoreka HOK
MPAKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [TpumMeHeHne nog00Hs IPU pEeLICHUN bubnmnoreka HOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmmnoreka HOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/8717eeba
36 [TpumeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MPAKTUYECKUX 3a1a4 https://m.edsoo0.ru/d9159d9d
37 BBenenue noHsTHs MpeoOpa3oBaHUS bubmmoreka [JOK
o 00us U MoJOOHBIX puUryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TTomoOue" https://m.edso0.ru/89c¢3236d
39 IToustue mmomangu. CBolicTBa bu6nunorexa LIOK

ioniaiel reoMeTpudeckux Guryp

https://m.edsoo.ru/7af5b92e
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https://m.edsoo.ru/8d1d9d16
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40 [Tonstre mnomanu. CBoicTBa bubnunoreka LIOK
IJIOIIAJIEH TEOMETPUICCKUX HUTYP https://m.edsoo.ru/37a176¢c0
41 [Tonstre mnomanu. CBoicTBa bubnunorexa LIOK
IJIOMIAJIEH TEOMETPUICCKUX HUTYP https://m.edso0.ru/6004265a
IIpocreiimme GopMyIbl A IUIOIIAIN
42 Tpe onLHHKa(l)nz :Jmefo aMMI;l ! bubmmorexa [IOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomMba u Tpaneuuu
[Ipocreitne hopMyJibl 1T IUIONIAAN
43 Tpe OJIBHI/IKa(leZ. ;IJIJIGJII[O aMML: " bubmorexa HOK
peyr - 1ap P ’ https://m.edsoo.ru/f636del1f
pombOa u Tpanenuu
IIpocrenmue GopMyabl A IUIOMIAIN
44 Tpe OJIBHI/IKaq)HIa). ayJIJIleO aMMIellI " bubmorexa HOK
peyr » 1ap P ’ https://m.edso0.ru/9732274d
pombOa u Tpanenuu
IIpocrenmue GopMyabl A IUIOMIAIN
45 Tpe OJII:HI/IKaq)HI; Z’Jme;lo aMMIallI " bubmorexa OK
peyr - 11ap P ’ https://m.edso0.ru/e6458963
pomMOa ¥ Tpamnenuu
IIpocreiitme GopMyIIbl IS ILIOMALN
46 Tpe OJ'IBHI/IKa(leZ. znnejor aMMI;l " bubmmorexa [TOK
peyr » 1ap p ’ https://m.edsoo.ru/0b18fc61
pomMOa ¥ Tpamnenuu
IIpocreiitme GopMyIIbL TS ILIOMIALN
47 Tpe OJ'IBHI/IKa(leZ. znnejor aMMI;l " bubmotexa [JOK
peyr » 1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocreiimme GopMyIIbl IIs IUIOIIATA
48 TI; OJ'IBHI/IKaq)HI:l ayﬂnefo aMML: ! bubmorexa OK
peyr - 1ap P ’ https://m.edsoo.ru/8b93cfba
pomba u Tparnenuu
IIpocreimme GopMyIIEl 11 IUIOIAIN
P Qopryzbt 2 tmaa bubmuorexa [{OK
49 TpeyrojbHHUKa, MapaienorpaMmma,

pomba u Tpamnenuu

https://m.edsoo.ru/c35f544d
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[Ipocreiimue GopmMyIbl A5 TII0IIATN

50 TPEYroJIbHUKA, TTapaJljIeiorpaMmma, bubmmorexa LIOK
N — https://m.edsoo.ru/a3f9beld
> Tlromaui MoR0GHBIX GHryp ]r?tltfsn/P/I;T:;;g 8};863884
52 Mnoway noz00HbIX pHryp ]f?tptfsnlpllr?:;(::)(])l 8};38302%
bubnuoreka [IOK
>3 Tlnomazu monobubix Guryp https://m.edsoc%.[ ru/See2a7d4
54 KonTponbhas pabota no teme bubmmoreka [JOK
"ILnomanp" https://m.eds00.ru/05f10573
> Teopewa Iigaropa ]r?tlffsn/P/Ir?wT:é(;cL)I r(aﬁfesslfz?
56 [Tpumenenne Teopemsr [Tudaropa bubnnorexa [JOK
IIPU PELICHNHN TPAKTUYECKHX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenue Teopemsl [1udaropa bubmuoreka [IOK
IIPU PELICHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
IIPU PELICHNHN TPAKTUYECKUX 3a/1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
IIPU PEIIEHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [JOK
IIPU PELIECHNUHU ITPAKTUYECKUX 3a1a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubmuoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopuroHanbHBIE OTPE3KU B bubmuoteka [IOK
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MPSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [TponoprinoHaibHBIC OTPE3KH B bubmmoreka [JOK
MPSAMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHaibHBIC OTPE3KH B bubnmoreka [JOK
MPSAMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [TponoprinoHaibHBIC OTPE3KH B bubmmoreka [JOK
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edsoo.ru/c024ef14
CuHnyc, KOCUHYC, TAaHT€HC U
67 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
pOTO IT https://m.edsoo.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
68 KOTaHT'€HC OCTPOTO yTia bubmmorexa LIOK
poro yr https://m.edsoo.ru/f089efb9
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTO yTia bubmmorexa LIOK
poro yr https://m.edsoo.ru/b41c27f9
PSMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuyeckue GyHKIUU bubmmnoreka HOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch
7 Tpuronomerpuyeckue GyHKINU bubmmnoreka HOK
yriaos B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota mo Teme
72 "Teo 1:)eMa anl?aro a ¥ HavyaJsa bubmorexa LOK
P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHHU
73 BriricaHHBIC M IEHTPATTLHBIC YTITBI bubmmorexa [JOK
HeHp yr https://m.edsoo.ru/ae5f890d
74 BnucanHnble ¥ LIEHTpaJIbHBIE YIIIbI Bubmmorexa [IOK
HeHTP yr https://m.edsoo.ru/d0233fa0
75 BrnricanHbIE U IEHTPATIBHBIE YTIIbI bubmuoteka [IOK
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https://m.edsoo.ru/ccaee9b0

76 BriricanHbIe U IEHTPATBLHBIC YTITBI bubmmorexa [JOK
HEHTp 4 https://m.edso0.ru/1d3424f4
77 Yron Mexay KacaTelIbHOW U XOpI0H bubmorexa LOK
ol PR https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelIbHOW U XOpI0H bubmmorexa [JOK
Y PA https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPAaMHU U CEKYITUMHU bubmmorexa [JOK
Ay XOPA i https://m.eds00.ru/022e729c
80 Vel Mexay XOpAaMu U CeKYIIUMU bubmmorexa [IOK
7Y %Op ym https://m.edsoo.ru/84a32a80
81 Bnucannsie u onucaHHEIS bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannsie u onvcaHHEIS bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/aa6clad6
CBoiicTBa U MIPHU3HAKH BITUCAHHOTO bubnnorexa [JOK
83 .
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOIbHUKA https://m.edsoo.ru/cf9e646f
86 CBolicTBa M MPU3HAKHA BIUCAHHOTO bubnuotexa [JOK
YETBIPEXYTOIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacmonokeHue 1Byx but6mmorexa [IOK
OKPY’KHOCTEN https://m.edsoo.ru/420d844e
B3anmHoe pacmnonokeHue 1Byx but6mmorekxa [IOK
88 .
OKPYKHOCTEN https://m.edso0.ru/42da86f2
89 Kacanue okpyXHOCTEH bubmmoreka [JOK
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https://m.edsoo.ru/4cbf4ff9

90 K . bubnunoreka LIOK
ACAHHC OKpY’KHOCTCH https://m.edsoo.ru/52dcbe7d
01 OO61ue kacaTenbHbIE K ABYM bubnmoreka [JOK
OKPYKHOCTSIM https://m.edsoo.ru/d2151a62
K §) eme "YT1Ibl
. OHTpOJ‘{LHaﬂ pabora 1o Tem BuGmorexa [IOK
1 HETBIPEXYTOMLHIKH, CBAAHIBIC ¢ https://m.eds00.ru/26055342
OKPYKHOCTBIO"
I1 000 . Pemienue
0 OBTOpPEHHE U 0000IICHIE BuGmmorexa LIOK
3alat, HIUHOCTPUPYIOIIHUX CBA3H https://m.edsoo.ru/74d89ab9
MEXy pa3IMIHBIMU TEMaMH Kypca
I1 000 . Pemenue
o OBTOpeHHE U 0000meHue. Pemenn BuGmmorexa LIOK
3alat, HIUHOCTPUPYIOIIHX CBA3H https://m.edso0.ru/6d05bcd8
MEXTy pa3IMIHBIMU TEMaMH Kypca
IToBTOpenue u 0000mmenne. Pentenne
95 BTOpCHHE H HHer Het bu6mmoreka IIOK
3alat, HITHOCTPUPYIOIIHX CBA3H https://m.edsoo0.ru/51013847
MEXy pa3NTUYHBIMU TEMaMU Kypca
IToBTOpenue u 0000mmenne. Pentenne
96 FTOpCHHE H HHer e bubmmoteka IIOK
3ajiat, WTOCTPUPYIOIIX CBASH https://m.edsoo0.ru/248181a0
MEXy pa3TUYHBIMU TEMaMU Kypca
IT 000 .P ne
0 OoBTOpeHHe U 00001eHue. Pemen BuGmorexa LIOK
3allat, HITTOCTPUPYIOTIHX CBA3H https://m.edsoo.ru/dad15fdc
MEXy pa3TUYHBIMU TEMaMHU Kypca
I1 0o0mmenue. Pemenne
08 OBTOPEHHE ¥ 0000 bubmuoreka [{OK
3allat, HITHOCTPUPYIOTIHX CBA3H https://m.edso00.ru/6a69702b
MEXTy pa3IMIHBIMU TEMaMH Kypca
99 [ToBTOpenue u 06o0mIeHNe. Pemenune bu6nunorexa LIOK

3ajjay, WIUTFOCTPUPYIOLIMX CBSI3U

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

[ToBTOpenue u 0600mIeHNE. Permenune

100 3a1a4, HILTIOCTPH HX CBSI3U 1 bubmmorexa LIOK
At prpyrom https://m.edso0.ru/7942fc3c
MEXTy pa3IMYHBIMU TEMaMH Kypca
bu6nmoreka IIOK
101 Hrorosast KoHTpoOJIbHAS paboTa 1 https://m.eds00.ru/c2695¢10
[ToBropenue u o6o0mmenue. Pemenune
102 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U 1 buomorexa LIOK
’ https://m.edso0.ru/b4981045
MEXy Pa3IMYHBIMUA TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpouabnsie | IIpakTuyeckue
n/n Bcero u3ydeHusi =~ oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
IToBropenue. IIlpumenenue
1) teopemsl [Tudaropa npu 1
pelIeHnu 3a1a4.
IToBrOpenue. Pacrio3zHaBars
OCHOBHBIE BU/IbI
2) YETHIPEXYTOJIbHUKOB, UX 1
3JIEMEHTHI; MOJIB30BATHCS UX
CBOMCTBAMH IIPU PEIICHUU
reOMETPUUECKUX 3ajau
3) Cunyc, KOCHHYC, TAHTE€HC 1 bubnmnoreka [JOK
yrioB ot 0 go 180° https://m.eds00.ru/33005d2b
OcHoBHOE
4) TPUTOHOMETPHUIECKOE 1 bubmmorexa [TOK
p P https://m.edsoo.ru/aba8dd52
TOKJIECTBO
bu6mmoreka [IOK
5 O 1
) OpMYITBI IPUBEACHUS https://m.eds00.ru/98813486
bubmuoreka [JOK
6 ) 1
) OPMYJIBI TIPUBEICHHUS https://m.edsoo.ru/e00324ad
7) Pelienne TpeyroyibHUKOB. 1 bubnnorexa [JOK
Teopema KOCUHYCOB https://m.eds00.ru/9738e456
8) Pelienne TpeyroibHUKOB. 1 bubnnorexka [JOK

TeopeMa KOCUHYCOB

https://m.edsoo.ru/d934a6e6
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bu6mmoreka [IOK

o) Teopewa cuitycos https://m.eds00.ru/820ebf06
bubmuoreka [JOK

10} Teopema cuiycos https://m.eds00.ru/000dd6f
Pemenne nmpakTu4eckux

11) 3a7a4 C UCII0JIb30BaHUEM bu6mmoreka [IOK
TEOpPEMbI KOCUHYCOB 1 https://m.edsoo.ru/da65db4c
TEOPEMBbI CHHYCOB
Pemenne npakrnaeckux

12) 3a7a4 C UCIIOJIb30BaHUEM bubmuorexa [JOK
TEOPEMBI KOCUHYCOB U https://m.edsoo.ru/ed170337
TEOPEMBbI CHHYCOB
Pemenne npakrnaeckux

13) 3a/1a4 C UCIOJIb30BAHUEM bubnuorexa [JOK
TEOpEMbl KOCUHYCOB U https://m.edsoo.ru/fd237192
TEOPEMBbI CHHYCOB
Pemienne npakrnueckux

1) 3a7a4 C UCIIOJIL30BAHUEM bu6nmoreka [JOK
TEOPEMBI KOCUHYCOB U https://m.eds00.ru/66b247d5
TEOPEMBI CHHYCOB
Tpuronomerpuueckue

15) (bopMyIIbI IS TITOIATN bubnuoreka [IOK
TPEyroJbHUKA, https://m.eds00.ru/009bf17e
napajuiesorpamma
Tpuronomerpuueckue

16) (bOpMYIIBI IS TUTOTIAAHN bubnuorexa [JOK
TPEyroJIbHUKA, https://m.edsoo.ru/3479efa2
napasuiesiorpaMma

17) Tpuronomerpuueckue bubnuorexa [IOK
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(bOopMYJIBI IS TUTOIIAAN
TPEYrOJIbHUKA,
napajuiejorpaMmma

https://m.edsoo.ru/c9e4273f

Tpuronomerpudeckue
(bOopMYJIBI IS TUTOIIAAHN

bu6mmoreka [IOK

18
) TPEYrOJIbHUKA, https://m.edsoo.ru/35e8abl1f
napajuiejgorpamma
bu6mmoreka [IOK
19 ) r
) OpMyJia & epona https://m.edsoo.ru/ad8e9d59
bubmuorexa [JOK
20 o r
) OpMysta 1 epora https://m.edsoo.ru/8fb80467
bu6mmorexa [IOK
21
) Popmyra 'eporia https://m.edso0.ru/03b9324c
dopmyia miIomaau
22) anljj }J,'IOFO Haa bubmuorexa [JOK
y1<" https://m.edsoo.ru/e20462b0
YETBIPEXYTOJIbHUKA
®o a TUIOIA,
23) BHrI[)M};Hor:H e bubmuorexa [JOK
yK,_ https://m.edsoo.ru/1b3f8284
YETBIPEXYTOJIbHUKA
KonTponbHas pabora no
24) teme "Pemenue bubmorexa HOK
" https://m.eds00.ru/71316455
TPEYrOJILHUKOB
25) Xopabl U TOT00HBIE bu6mmorexa [IOK
TPEYTOJIbHUKH B OKPYKHOCTH https://m.edsoo.ru/dee5b11d
26) Teopema o npousBeieHUN bubnnorexa [JOK
OTPE3KOB XOpJ https://m.eds00.ru/9a6b9583
27) TeopeMa o mpousBeeHUN bubnnorexka [JOK

OTpPE3KOB XOpJ

https://m.edso00.ru/3280910d
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28) TeopeMsbl 0 MPOU3BEICHUN bubnmoreka [JOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/7c74ebdb
29) TeopeMsbl 0 MPOU3BEICHUN bubnmoreka [JOK
OTPE3KOB CEKYIIHUX https://m.edsoo.ru/ccdb3092
20) Teopema o kBagpate bubnunoreka HOK
KacaTeJbHOU https://m.edsoo.ru/3cde33ca
Teopema o kBagpate bubnnoreka [HOK
31) .
KacaTeJIbHOU https://m.edsoo.ru/d6df6¢c82
bubmuorexa [JOK
32 T 4 M
) COPEMbL HeBRT 1 VicHesas https://m.edsoo.ru/f2218dfa
bu6mmorexa [IOK
33 T 4 M
) COPEMBT HeBbl 1 VIcHEnas https://m.edsoo.ru/a463clbc
bu6mmoreka [IOK
34 T 4 M
) COPEMbL HeBRT 1 VicHesas https://m.edsoo.ru/ela8laad
bu6nmoreka [JOK
35 IT
) ORATHE 0 TOMOTETHH https://m.edsoo.ru/14e624fd
Kontponbnas padota mo
36) teme "[lomobue Bubmiorexa LIOK
g Y https://m.eds00.ru/15177855
TPEYTOJIbHIUKOB
YpaBHeHHE NPAMON Ha
MJIOCKOCTH. YTJIOBOM Bu6 10K
nonmoTexa
37 7|
) KOO GHILEHT 1 CBO6OI{H§’IH https://m.edsoo.ru/2dcfad6b
YJIeH, UX T€OMETPUUECKUI
CMBICIT
YpaBHeHuUE NPAMON Ha
38) MJIOCKOCTH. YTJIOBOM bubnmnoreka [JOK

KOd(PUIMEeHT U CBOOOTHBIN
YJIeH, UX TEOMETPUYECKHUN

https://m.edsoo.ru/fa4fb1b3
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CMBICJI

[TapannenbHOCTD U

39) NEePHEHIUKYISIPHOCTD bubnmoreka [JOK
MPSIMBIX (Yepe3 yriioBou https://m.eds00.ru/6d686658
K03 puIEeHT)
bu6mmoreka [IOK
40 v
) PABHEHHE OKpyAHOCTH https://m.eds00.ru/1658a6fd
Haxoxnenue nepeceuenuit
41) OKPVI)KHOCTEN U IIPSAMBIX B bubmmorexa [TOK
Py p https://m.edso0o.ru/36de713a
KOOpAMHATaX
Haxoxnenue nepeceueHuit
42) OKPVI)KHOCTEN U IIPSAMBIX B bubnmorexa HOK
Py P https://m.eds00.ru/5777b234
KOOpAMHATaX
43) dopmyiia pacCTOsHUSA OT bubnnoreka [JOK
TOYKH JI0 NIPSMOU https://m.edsoo.ru/5ffdeecd
[Inomane napannenorpamma
44) B Ko:)II ﬂHHaTzX HOH?ITI;IC 00 bubmmorexa [IOK
P T https://m.edso0o.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIAIH
[Ipumenenne merona
45) KOOpJMHAT B IPaKTUYECKH- bubnuoreka [IOK
OPHUEHTUPOBAHHBIX https://m.edsoo.ru/7b10a3a5
FEOMETPUUECKHX 3a7adax
46) KonTponbhas pabota no bubnnorexa [JOK
teme "Meton koopauHat" https://m.edso00.ru/b1271082
bu6mmorexa [IOK
47 B
) SKTOPEL Ha IIoCKoeTH https://m.edsoo.ru/bd9a630e
48) CloxeHne U BEIYUTaHHE bubmuorexa [JOK

BCKTOPOB — IIpaBUjia

https://m.edso0.ru/193ca346
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TpPEeyrojabHUKa U
napasuiesiorpaMma

CrnokeHne U BEIYUTaHHE
BEKTOPOB — IIpaBUJa

bu6mmoreka [IOK

49
) TpEyroJibHUKa 1 https://m.edsoo.ru/01d8e6al
napajuiesorpaMma
50) YMHOXKEHHE BEKTOpa Ha bubnuoreka [IOK
YHUCIIO0 https://m.edsoo.ru/e540d478
bu6mmoreka [IOK
51 K
) OOPAMHATHL BEKTOPA https://m.eds00.ru/2278518f
CrnosxeHue U BBIYUTaHHE
52) BEKTOPOB, YMHOXKEHUE bubnuoreka [IOK
BEKTOpa Ha YUCJIO B https://m.eds00.ru/c492667b
KOOpAWHATaxX
CrnosxeHue U BBIYUTaHHE
53) BEKTOPOB, YMHO)KEHHE bubnuoreka [IOK
BEKTOpAa Ha YUCJIO B https://m.eds00.ru/2560ab87
KOOpAWHATax
54) [IpuMeHeHne BEKTOPOB B bubnnoreka [JOK
busHKe, IEHTP Macc https://m.edsoo.ru/1cfb8928
[Tonsartue o 6a3uce (Ha
55) IJI0CKOCTH). Pasznoskenus bubmoreka LIOK
) https://m.eds00.ru/757b9b30
BEKTOPOB 10 0azucy
[TonsiTue o 6a3uce (Ha
56) IJIOCKOCTH ). Pa3okeHus bubmorera [JOK
’ https://m.edsoo.ru/cfe5295e
BEKTOPOB 10 0azucy
57) [TonsiTue o 6a3uce (Ha bubnuorexa [JOK

IJIOCKOCTH ). Pa3okeHus

https://m.edsoo.ru/e1a50237
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BEKTOPOB 110 0azucy

CkansgpHoe pou3BeieHNE
BEKTOPOB, T€OMETPUYECKUI

bubmuorexa [JOK

58
) CMBICJI ¥ BBIPAXKEHUE B https://m.edsoo.ru/afb9a2a0
JIEKapTOBBIX KOOpAMHATAX
59) JucTpuOyTUBHOCTH bubnunoreka HOK
CKQJISIPHOTO MTPOU3BEIACHHUS https://m.edso00.ru/0Obcd3387
60) CkansipHoe pou3BeICHUE U bubnnoreka [JOK
IIPOCLIMPOBAHUE https://m.edsoo.ru/0f16f5da
[IpuMeHeHne cKasIpHOro
61) OPOU3BEACHUS BEKTOPOB IS bubmorexa LIOK
P A POB A https://m.edso00.ru/9d7b1240
HaXOXJEHUS JIMH U YIJIOB
[IpuMeHeHne cKasIpHOro
62) IPOU3BEACHUS BEKTOPOB IS bubmmorexa [TOK
P A pOB A https://m.eds00.ru/99791584
HaXOXJEHUS JIMH U YIJIOB
[IprMeHeHne cKasIpHOro
63) MIPOU3BEACHUI BEKTOPOB JJIA bubmorexa [TOK
P A POB 1 https://m.eds00.ru/894c1248
HaxO0XIEHUs UIMH U YIJIOB
Pemenue reomerpuueckux
64) 3a/1a4 C MOMOILBIO bubmorexa HOK
g R https://m.edsoo.ru/e572abc0
CKaQJISIPHOTO ITPOU3BEACHHUS
Pemenue reomerpuueckux
65) 3a71a4 C IIOMOIIbIO bubnmorexa [IOK
g R https://m.edsoo.ru/75a5e4a7
CKQJISIPHOTO MPOU3BEACHHUS
66) KonTtponbHas pabora o bubmuorexa [IOK
teme "BekTopsr" https://m.eds00.ru/55678a9d
67) [TpaBuibHBIE bubnuorexa [IOK

MHOI'OYI'OJIbHHUKH,

https://m.edsoo.ru/5a4341db



https://m.edsoo.ru/afb9a2a0
https://m.edsoo.ru/0bcd3387
https://m.edsoo.ru/0f16f5da
https://m.edsoo.ru/9d7b1240
https://m.edsoo.ru/99791584
https://m.edsoo.ru/894c1248
https://m.edsoo.ru/e572abc0
https://m.edsoo.ru/75a5e4a7
https://m.edsoo.ru/55678a9d
https://m.edsoo.ru/5a4341db

BBIYHMCIICHHUEC UX 3JICMCHTOB

[IpaBuibHBIE
68) MHOTOYT'OJIbHUKH bubmorexa LOK
T ’ https://m.eds00.ru/2517463d
BBIYHCIIEHHE UX DIIEMEHTOB
[IpaBuibHBIE
69) MHOTOYT'OJIbHUKH bubmorexa [IOK
T ’ https://m.edso00.ru/9f7cc71d
BBIYMCIIEHHE UX DJIEMEHTOB
[IpaBunbHBIE
70) MHOT'OYT'OJIbHUKH bubmnorexa [IOK
T ’ https://m.edsoo.ru/a16f6e98
BBIYHCIIEHHE UX DIIEMEHTOB
71) Yucno 1 ajinHa bubmuorexa [JOK
OKPY’KHOCTH https://m.edso00.ru/78b4dc48
72) Yuco 1 ajinHa bubmuorexa [JOK
OKPYXHOCTH https://m.edso0.ru/825e73c7
bu6mmoreka [IOK
73
) JlnHa yri OKpyKHOCTH https://m.edso0.ru/3c2983f9
bu6nmoreka [JOK
74
) JlTHHa Jyri OKpYKHOCTH https://m.edsoo.ru/4eb62ffb
bu6mmoreka [IOK
75 P
) AMHanmad Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [JOK
76 P
) AHanHad Mepa yria https://m.edso0.ru/e97f0369
I1
77 | oncwcrnros (cexropan BuGmorexa 10K
P https://m.edsoo.ru/b73a7f0b
CErMeHTa)
IInomane Kkpyra u ero
A bubmuorexa [JOK
78) 3JIEMEHTOB (ceKTopa U

CErMeHTa)

https://m.edso0.ru/10a2b760
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https://m.edsoo.ru/10a2b760

[Tnomans kpyra u ero

79) 3JIEMEHTOB (CEKTOpa U bubmorexa OK
p https://m.edso0.ru/0d98bb54
CErMeHTA)
Brlunciienre nepuMeTpoB u
80) iomazaei euryp, bubnnoreka [HOK
BKJIFOYAIOIIUX 3JIEMEHTHI https://m.edsoo.ru/1f673d06
Kpyra
Brrunciienue nepuMeTpoB 1
81) wioniaaen puryp, bubnuorexa [JOK
BKJIFOUAOIIUX JIEMEHTBI https://m.edsoo.ru/adbcd171
Kpyra
Kontponbnas no reme
82) "JlmnHA OKPYKHOCTHU U bubmmorexa [TOK
by \ https://m.eds00.ru/0353e638
IJI0IAb Kpyra
bu6nmoreka [JOK
83
) Henrpabhast cnmmeTpus https://m.edso0.ru/e63ff8f2
84) [eHnTpanbHO-CHMMETPHUYHBIE bubnuoreka [IOK
buryps https://m.edsoo.ru/5dbbfd1f
bu6mmoreka [IOK
85 IT
) OBOpOT https://m.edso0.ru/a59548ae
bu6nmoreka [JOK
86
) Ocepas cummeTpus https://m.edsoo.ru/de5f1903
[ToBTOpeHue u 0600MIIEHNE.
Pemenune 3amau,
87) HJUTIOCTPU HUX CBSI3U bubmmorexa [TOK
pHpyrom https://m.edsoo.ru/46bcel28
MEXIY pa3InYHbIMU TEMaMHu
Kypca
88) ®urypsl, CHMMETPUYHBIE bubmmorexa LIOK

https://m.edsoo.ru/a6b0094b



https://m.edsoo.ru/0d98bb54
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https://m.edsoo.ru/a4bcd171
https://m.edsoo.ru/0353e638
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OTHOCHUTCIIBHO HeKOTOpOfI
ocHu

89) ITapannenbHbIl IEPEHOC bubmmorexa [IOK
P p https://m.edso0.ru/3b681983
90) [lonsiTie IBYOXKEHUS U €TO bubmuorexa [JOK
CBOMCTBaA https://m.edsoo.ru/4bda89ea
bubmuorexa [JOK
91 P
) aBEHCTBO (puryp https://m.edsoo.ru/aba7d464
[IposiBiieHUSsI CUMMETPHUU B
92) OPUPOJEC, )KUBOIIMCU bubmorexa [IOK
PHpOIE, ’ https://m.eds00.ru/92b823fd
CKYJIBIITYPE, apXUTEKTYpPE
93) Kommosumuu nBrkeHui bubmuorexa [JOK
(mpocreiinine npumMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
94) HJUTIOCTPU HX CBSI3H bubmmorexa [TOK
pHpyIom https://m.edsoo.ru/efefea93
MEXIY pa3InYHbIMU TEMaMHu
Kypca
[ToBTOpenue n o6obIIEeHHE.
Pemienune 3anay,
95) HIUTIOCTPH HX CBSI3U bubmmorexa [IOK
pHpyrotit https://m.edsoo.ru/c58e409e
MEXIY pa3InYHbIMU TEMaMHu
Kypca
[ToBTOpeHue u 0600MIIEHNE.
Pemenne 3amau,
bubmuoreka [JOK
96) WITIOCTPUPYIOIUX CBA3U

MEXly pa3IMYHbIMU TEMAMHU
Kypca

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



https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
https://m.edsoo.ru/aba7d464
https://m.edsoo.ru/92b823fd
https://m.edsoo.ru/2a4a2ba8
https://m.edsoo.ru/efefea93
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https://m.edsoo.ru/54d14267

[ToBTOpeHME B 0000IIEHNE.
Pemenne 3amauq,

97) WILIIOCTPU UX CBA3U 1 bubmnorexa [IOK
PHPYIOM https://m.edso00.ru/a78455c5
MEX]ly pa3IMyHbIMUA TeMaMu
Kypca
[ToBTOpenue u o6o0IICHNE.
Pemenne 3amay,
98) AILTIOCTPH UX CBSI3H 1 bubmmorexa [IOK
PHPYIOH https://m.edso0.ru/2e7695cf
MEXIY Pa3InYHBIMU TEMaMu
Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenue 3amauy,
99) WILIIOCTPU WX CBA3U 1 bubmmorexa [TOK
PHPYIOH https://m.edso00.ru/6383d98a
MEXIY pa3IMYHbIMU TEMaMHu
Kypca
[ToBTOpenue n o6obIIEeHHE.
Pemenne 3amau,
100) AITIOCTPH UX CBSI3H 1 bubmmorexa [IOK
pHpyIom https://m.eds00.ru/89c5365f
MEXy Pa3InYHBIMU TEMaMHu
Kypca
101) HroroBas KOHTpOJIBHAA 1 bubnnoreka [JOK
paborta https://m.edso0.ru/073bcf5d
[ToBTOpeHue u 0600MIIEHNE.
Pemenune 3amau,
102) AILIIOCTPH UX CBSI3U 1 bubmmorexa [TOK
PHPYIo https://m.edso0.ru/1852817e
MEXIY pa3InYHbIMU TEMaMHu
Kypca
OBIIEE KOJIMYECTBO HACOB 102

[10 ITIPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KJIIACC

Kon

NpoBepsieMoro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeHLHOﬁ nmporpaMMmbl OCHOBHOTI'O oﬁmero 06pa3OBaHI/IH

6

I'eomerpus

6.1

Pacnio3HaBaTh M3y4eHHBIE TEOMETPUYECKHE (HUTYPBL, ONPEHACHATh HUX
B3aMMHOE  pACIONIOKEHHE, H300pakaTb TreoMeTpudeckue  (Qurypsl,
BBITIOJTHSATH YEPTEKH 110 YCIOBHIO 331a4i. VI3MepsTh IMHEWHBIC U YIIIOBBIE
BEJIMYMHBL. Pemare 3amauu Ha BBIYHCICHUE [UIMH OTPE3KOB W BEIMYUH
yTJIOB

6.2

Jlenate rpyOyl0 OIICHKY JHMHEWHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B
peaIbHOM JKM3HH, pa3MepoB MPHUPOAHBIX O00BEKTOB. Paznuuatrh pazmepsl
3TUX 00BEKTOB TIO TTOPSIKY BEIIMINHBI

6.3

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKHUM 3aJladaM

6.4

ITonp30BaTbcs NpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPU PELICHUU
3a1a4

6.5

HpOBO}II/ITI) JIOTUYCCKUE paCCYKACHUA C UCITOJIB30BAHUEM I'COMETPUUCCKUX
TeopeM

6.6

[Tonp30BaTbCsl MpPHU3HAKAMM PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K THUIIOTEHY3€ MNPSIMOYIOJIBHOIO
TPEYrOJIbHUKA, B PEIICHUY N'€OMETPUYECKHUX 3a7a4

6.7

Onpenensitb nNapayiebHOCTh MPSMBIX C TOMOIIbIO YIJIOB, KOTOpbIE
obpazyer ¢ HUMH cekymas. Ormnpenenars NapalielbHOCTh MPSMBIX C
IIOMOILBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM IPsIMOM JO0 TOYEK
JAPYrou NpsiMoun

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOANTH BBIYUCICHHS W HAXOJIWUTh UYUCIIOBBIE W OYKBEHHBIC 3HAYCHHS
YIJIOB B TEOMETPUYECKUX 3aJadyax C MCIOJIB30BAHUEM CYMMBI YIJIOB
TPEYTOTHHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MPHU
MEpECEUCHNU  JIBYX  MapaJUIeIbHBIX  MNpAMBIX  cekymied. Pemarts
MPAKTUYECKUE 3a/1a4 HAa HAXOKJICHUE YTJI0B

6.10

Bnagers moHsiTHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OINpeAeNsiTh
OHMCCEeKTpUCY yria ¥ CEepeAMHHBI TNEepHeHAUKYISIp K OTpe3Ky Kak
reOMEeTPUUYECKHE MECTa TOUEK

6.11

DopMyIHpOBaTh ONpEACTICHUsI OKPY)KHOCTH M Kpyra, XOpAbl U JAUaMeTpa
OKPY’KHOCTH, TIOJb30BaThCS HX CBOWCTBaMU. YMETh NPHUMEHSTH 3TU




CBOICTBA MIPU PENICHUHU 33724

BJ'Ia,Z[eTb MMOHATHUEM OIMMCAHHOM OKOJIO TPEYroJIbHUKAa OKPY>XHOCTH, YMETH
HaxXoguTh & LOEHTP. ITonw30BaThCA (baKTaMI/I O TOM, 4YTO 6I/ICC€KTpI/ICBI

6.12 YIJIOB TPEYroJibHUKA MEPEeceKaroTcsl B OJHOW TOYKE, U O TOM, YTO
CepeMHHbIC MEePIEeHANKYISAPbl K CTOPOHAM TPEYroJIbHUKA MEPECEKA0TCs B
OJIHOM TOYKE
Brnagets moHsTHEM KacaTenbHON K OKPY>KHOCTH, ITOJTH30BATHCS TEOPEMOH O
6.13 MEPICHINKYIIIPHOCTA KacaTeJbHOW W pajuyca, MPOBEIEHHOTO K TOYKE
KacaHus
6.14 [Tonb30BaTbcst ~ MPOCTEUIIUMHU ~ TE€OMETPHUSCKUMH  HEPAaBEHCTBAMH,
' MMOHUMATP UX MPAKTUICCKUN CMBICIT
6.15 [TpoBOANTH OCHOBHBIC TEOMETPHYCCKHUE IMOCTPOCHUS C TIOMOIIBIO ITUPKYJIS
' U JIMTHEUKHU
8 KJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
MPOBEPSIEMOT0 .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 0011Iero 00pa3oBaHusA
pe3yjabTara
6 I'eomerpust
6.1 Pacrio3naBaTh OCHOBHBIC BHJBI YETHIPEXYTOJBHUKOB, WX 3JIEMCHTHI,
' MOJIB30BAThCS X CBOMCTBAMU TIPU PEIICHUU TEOMETPUICCKHUX 3a]1au
6.2 [TpuMeHSITh CBOMCTBA TOYKH TIEPECEUCHHUS MEIMAH TPEyrojibHUKa (ICHTpa
' Macc) B pelIEHHH 3a1a4
Brnagets moHATHEM CpeHEN JIMHUU TPEYTOJIbHUKA U TPATCIUH, TIPUMEHSTh
6.3 WX CBOWMCTBA TMPH PEHNICHUH TEOMETPUYECCKUX 3aaad. [loiap30oBaThCs
' Teopemoii Daneca U TeOpeMOii 0 IPOMOPIIMOHATFHBIX OTPE3KAX, MPUMEHSTh
WX JUISL pEIIeHUs TPAKTUIEeCKHUX 3a]a4
6.4 [IpumeHsTh  NpU3HAKK  TOMOOMS  TPEYrOJIBHUKOB B PEIICHUU
' TeOMETPUUYECKUX 3a7a4
[Tonb3oBatbess Teopemoit [ludaropa nanms pemieHUs TEOMETPUYECKHX U
6.5 MpakTU4eckux 3a1a4d. CTpOUTh MaTeMaTHYECKYI0 MOJENb B MPAKTHYECKUX
' 3a/la4ax, CaMOCTOSITENbHO JIeNaTh YepTEX M HAXOJUTh COOTBETCTBYIOIIUE
JUTHHBI
Brnagerp mOHATHSAMH CHHyCa, KOCHHYyca W TaHT€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyrojbHUKA. lloab30BaThCS STUMH MOHATHSIMH IS
pelIeHUs MPaKTUUECKHX 3aa4
BrraucnaTs (pa3audHbIME CIIOCO0AaMU) TIIOIAIb TPEYTOJIbHUKA U TUIOIIA N
6.7 MHOTOYTOJBHBIX (UTyp (MONB3YSACh, TJAE HEOOXOIUMO, KAIBKYISATOPOM).

[IpuMeHsTH MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a/1a4ax




6.8

Bnagerp MOHATHSMHM BNHCAHHOTO U IEHTPAIbHOIO YIJIa, HCHOJIb30BaTh
TEOpPEMBbl O BIMCAHHBIX YIJlaX, yriaX Mexay XOopAaMu (CeKyIIUMH) U yTiie
MEX/1y KacaTelIbHOM U XOpAOH PU PelIeHuU TeOMETPUUECKHX 3a/1a4

6.9

BJ'Ia,Z[eTb IIOHATHUEM OITMCAHHOI'O LIGTL»IpéXYI"O.]'IbHI/IKEI, IIPUMCHATH CBOMCTBaA
OIIMCAHHOI'O I‘IGTI)IpéX}’l"O.]'II)HI/IKa, IIpy pCUICHUYN 3aJ1a4

6.10

[TpuMeHsTh MOJTyYCHHBIC 3HAHUS HA MPAKTHKE — CTPOUTh MaTeMaTHYCCKHE
MOJICTM U 3aJad pPeaJbHOW KHM3HU W TIPOBOJIUTH COOTBETCTBYIOLIUC
BBIYKCJICHUS C NMPUMEHEHUEM MOJ00MSN TPUTOHOMETPHH (TIOJB3YSCh, TIIE
HE00X0AUMO, KaIbKYISITOPOM)

9 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIMUU OCTPBIX YIJIOB, HAaXOIHTh C HX
MOMOUIBI0  PAa3JIMYHbIE  3JEMEHTHl  IMPSAMOYIOJBHOTO  TPEYrOJIbHHUKA
(«pemieHue MNPSAMOYTOJIBHBIX TPEYroJbHUKOBY). Haxomaute (Cc moMoIbro
KaJIbKYJISITOpA) JJIMHBI U yTJIbl AJ11 HeTaOJUYHbBIX 3HAUEHU N

6.2

[Tonb3oBaTbCs dhopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKACCTBOM ISl HAXOKIEHUS COOTHOIICHUN MEXITy
TPUTOHOMETPUYECKUMHU BETMUYMHAMU

6.3

Hcnons3oBaTh TECOpEMbI CHHYCOB MW KOCHHYCOB [JIsI HAXOXICHUA
PAa3JIMIHBIX S3JIEMCHTOB  TPCYTOJIbHHUKA (((pCIJ_ICHI/Ie TpeyTO.]'ILHI/IKOB»),
NPUMCHATH UX ITPU PCIICHUHN TCOMETPHUICCKUX 3adaY

6.4

Bnaners moHsTHSAMM  mpeoOpa3oBaHHsS  MOJOOHMS, COOTBETCTBEHHBIX
9JIeMEHTOB MOA00HBIX ¢uryp. Ilomb3oBaThcsi CcBOMCTBaMU TOAOOMS
MPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JJIMHBI M HAXOAUTh YIJIBI Y
noo6HbIX puryp. IIpuMeHsATh CBOMCTBA 1MOA00MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX PUTYP B OKPYXKAIOIIEM MUPE

6.5

[lomp30BaTbcss  TeopeMamMu O  TIPOM3BENECHUH  OTPE3KOB  XOpH, O
MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHON

6.6

[Tonb30BaTbcs BEKTOpamMH, MOHUMATh MX T'€OMETPUUYECKUH U (U3NYECKUI
CMBICJ, IPUMEHATh UX B PEHICHUH T'€OMETPUYECKUX U (PU3NYECKUX 3a]ad.
IIpuMeHATh CKaIsIpHOE MPOU3BEACHUE BEKTOPOB U1 HAXOXKIEHUS IUIMH U
yIJI0B

6.7

Ilonp30BaThCA MCTOAOM KOOpAWHAT HA INUIOCKOCTH, HNPUMCHATH €TI0 B
PCHICHUU T'COMCTPUUCCKUX U ITPAKTHUYCCKUX 3a/1avd

6.8

BﬂaﬂeTb MOHATUAMU MPABUJIIBHOT'O MHOTI'OYI'OJIbHUKA, JJIMHBI OKPY’KHOCTH,




JUIMHBI YT OKPY)KHOCTH W paJdaHHOM Mephbl yIya, YMETb BbIUHCIATH
wiom@aab Kpyra W ero uacredl. I[IpuMeHSATh MONy4YeHHbIE YMEHUS B
MPAKTUYECKHX 3a7auax

HaxomuTh ocu WM LEHTPHl CUMMETPUHM (UTYp, NPUMEHSTH JBUKEHUS

6.9

IINIOCKOCTH B IIPOCTCUIIHNX ClIydasaX

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUS Ha IMPAKTHKE — CTPOUTh MATEMATUUYCCKUE
6.10 MOACIN AJ1A 3aJad peaHLHOﬁ JKU3HU M MPOBOAHUTHL COOTBCTCTBYIOLIHC

BBIUUCIICHUSI C TMPUMEHEHHEM TMOAOOMSM TPUTOHOMETPUYECKUX (DYHKIHIA
(TIONIB3YSCh, I'7Ie HEOOXOIMMO, KAIBKYIIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 I'eomerpus
HauanbHuble moHsiTUsi reoMeTpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroia. Buusl
6.1 yriaoB. BeprukanbHble U cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOTroyrojbHuK. [lapamienbHoCTh U IepIEeHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunble ¢urypsl. OCHOBHbIE CBOMCTBa OoceBOM cummeTpuu. Ilpumepsl
' CUMMETPUU B OKPYKAIOIIEM MUPE
6.3 OcCHOBHBIE NTOCTPOEHUS C MOMOILBIO LIUPKYJIS U JIMHEHKU. TpeyroiasHuk. Beicora,
' Mejnana, OUCCEKTPHUCa, UX CBOMCTBA
6.4 PaBHOOepEHHBII 1 PABHOCTOPOHHUHN TPEYroNbHUKH. HepaBeHCTBO TpeyronbHUKa
6.5 CBolicTBa M NpU3HAKU paBHOOEAPEHHOro TpeyrojbHUKA. [Ipu3Haku paBeHCTBa
' TPEYTOJILHUKOB
6.6 CBolicTBa M MNpU3HAKM NapauieNbHBIX NpsiMbIX. CyMMa YIJIOB TPEYroJbHUKA.
' Bueinue yriel TpeyrojabHUKa
[IpsmoyronbHblii  TpeyrosbHUK.  CBOMCTBO  MenMaHbl  MPSMOYIOJIBHOTO
6.7 TpeyrojibHUKa, MpoBeNEHHOM K  rumoreHyze. [lpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYTOabHBINA TPEYTONBbHUK C YoM B 30°
HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JJIMHE
6.8 JOMaHOM, TeopemMa o OosblieM yrie U OoJblllell CTOPOHE TPEyroJbHUKA.
[lepieHauKyIAp U HAKJIIOHHAS
6.9 I'eomeTrprueckoe Mecto Touek. brccekTpuca yria U cepeJUHHBINA NEPIEHIUKYIISIP
' K OTPEe3Ky KaK F€OMETPUUYECKHE MECTA TOUEK
6.10 OKpy’KHOCTb M KpYTI, XOpZa U AUaMETp, UX CBOMCTBAa. B3anMHoe pacrosiokeHue
' OKpYXHOCTH M npsiMoii. KacarenbHast 1 cekyIasi K OKpy>KHOCTH
6.11 OkpyXHOCTb, BIIMCaHHas B Yrojl. BnucaHHas W oONUCaHHAass OKPYXHOCTHU
' TPEyroNbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
6.1 Yerpipéxyronsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpssMmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKK U CBOMCTBA
6.3 Tpamneuusi, paBHOOOKasi Tpameuusi, e€ cBoiicTBa M Npu3Haku. [IpsmoyronbHas
Tpaneuus
6.4 Meron ynBoenuss Menuanbl. lleHTpanbHas cummerpusa. Teopema @Daneca u
' TeopeMa O MPOIMOPLHUOHAIBHBIX OTpE3Kax
6.5 Cpennuie TMHUM TpEYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [TogoOue TpeyrosbHUKOB, Kod(duiment momodus. [lpusHaku momoOus
' TpPeyroiabHUKOB. [IpuMeneHune nogo0us npu peieHny NpakTHIeCcKuX 3a1au
6.7 @opMmyIbl Ui IO TPEYTOIbHHKA, TapajiesorpaMmma, pom0a u Tpaneuu
6.8 CaoticTBa miomaseil reomerpuueckux ¢uryp. OTHOILIEHUE MIOMAAeH MoI00HbBIX
' puryp
6.9 Boruncnenue mimomazeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenme Teopembl Iludaropa mnpu pemeHun
' MPAKTUYECKUX 3a7a4
CuHyCc, KOCHHYC, TaHT€HC OCTpPOro yria MpPSAMOYTOJbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUTrOHOMETpUYECKHE (PYHKIIUU
yrios B 30°, 45° u 60°
6.12 Brnucannbie M 1EHTpaJbHBIC YTJIBI, YTOJ MEXIY KacaTeIbHOW M XOPAOH. YTIIbI
' MEXIYy XOpJIaMU U CEKYITUMU
6.13 BrnucanHble U onMCaHHbIE YETHIPEXYTOIBHUKHU
6.14 B3aumHoe pacrnonoxeHue ByX okpyxHocteil. Kacanue okpyxHocrei. OOmiue
' KacaTeJIbHbBIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
6 I'eomeTpus
6.1 Cunyc, xkocunyc, tanreic yriaoB ot 0 go 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXAeCTBO. DOPMYIIbI IPUBEICHUS
6.2 Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M TeopemMa CHHYcOB. PemieHue
' MPaKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 ITpeoOpaszoBanue nogobus. Ilogo6re cOOTBETCTBEHHBIX HIIEMEHTOB
6.4 Teopema 0 HpoOM3BENEHUH OTPE3KOB XOpA, TEOPEMBI O INPOU3BEACHUM OTPE3KOB
' CEKYILUX, TEOpPEMa O KBaJpaTe KacaTeabHOU
Bekrop, nnuHa (MOAYJb) BEKTOpPA, COHAIPABIECHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
6.5 HalpaBJICHHbIE BEKTOPBL, KOJUIMHEAPHOCTh BEKTOPOB, pPABEHCTBO BEKTOPOB,
' omepanuy HaJ BeKTopaMu. Pa3znoxeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpam




Koopnunatsl BekTopa. CkanspHoe NpOU3BEICHHE BEKTOPOB, MNPUMEHEHHUE JUIs

06 HAXOXKJICHHS JUTUH U yTIIOB
JlekapTOBbI KOOPJMHATHI Ha IUIOCKOCTH. YPaBHECHUS NPSIMON M OKPY)XHOCTH B

6.7 KOOp/IMHATAX, TMEPEeCeUeHUE OKPYKHOCTEH W MpPSAMbIX. METOoI KOOpIUHAT H €ro
MPUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa OKpyXHOCTH. ['pagycHas ¥ pajguaHHas Mepa yria, BBIYHCICHHUE JUIMH YT

' OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKkTopa, CerMeHTa
6.11 JIBYOKEHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpuu Guryp (3JIeMEeHTapHbIC

npencrasienus). [lapamnensusiii nepenoc. [loBopot




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUS K MPeIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl OCHOBHOI0 00111er0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJMHOKECTBO, OIEpalluu
Ha/I MHOXKECTBAMH; YMEHHUE ONIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JEPEBO, LUK, IPUMEHATh UX MPU PELICHUU 33a7a4; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpEeACTABIEHWE MHOXKECTB JUIsl OINUCAaHUS  PEATbHBIX
MIPOIIECCOB M SIBJICHUH, TIPU PEIICHUH 3314 U3 APYTHX YIEOHBIX MMPEIMETOB

YMeHune omnepupoBaTh MOHATHSIMHU: OIpEACIICHUe, aKCUoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  HCTHMHHBIE M JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOAUTH TIPHUMEPBl W  KOHTPIPHMEPHBI, CTPOUTH
BBICKA3bIBAaHUS U OTPHIIAHUS BbICKa3bIBAaHUI

YMeHHe onepupoBarh IOHATHAMHU: HATypalbHOE YHCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, JE€IMMOCTb HATYpPaJbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
L[eJI0e YMCII0, MOJYJIb YHCia, OOBIKHOBEHHas: IpoOb M JecsiTHYHas JpoOb,
CTaHJAPTHBIA BHJI YUCJA, PAlMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBINOIHATH AEHCTBUS C
YUCJIAMM, CPAaBHHUBAThb M YNOPSAJ0YMBATH YMCIIA, IPEACTABIATH 4YUCIa HA
KOOPAMHATHOW MNPAMOM, OKPYIVIATh YHUCIA; YMEHHUE JeNaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh NOHATHUSAMHU: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUI KBapaTHBIH KOPEHb, MHOTOUJIEH, ajredpanydeckas 1poob,
TOX/ECTBO; 3HAKOMCTBO C KOpPHEM HaTypalbHOH CTemneHu Oosblie
€IMHUIIBI; YMEHHME BBINOJHATH PacuéThl MO (GopMylaM, NMpeodpazoBaHU
LENbIX, JPOOHO-pAIlMOHAIBHBIX BBIPAKEHUNH M BBIPAKEHUH C KOPHSMH,
pa30KeHUEe MHOTOYIEHAa HAa MHOMKUTENHU, B TOM YHCIIE C UCIOIb30BAHUEM
(hopMyJ1 pa3HOCTH KBaJpaToOB U KBaJpaTa CyMMbl U Pa3HOCTH

VYMmenne OneprupoBaTh MOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPABHCHUE C
OJIHOM IEepeMEeHHOM, YUCI0OBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHHE pellaTh JIMHEHHble W KBaJpaTHbIE ypaBHEHUS, JPOOHO-
paloHaNIbHbIE YPAaBHEHUSI C OJIHOM MEPEMEHHOM, CUCTEMBI ABYX JTMHEUHBIX
ypaBHEHUH, THHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHBIE U APOOHO-
palMOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
peuleHny 3agad M3 OPYTUX IPEIMETOB M MPAKTHYECKUX 3a1ad; yMEHHE
HCIIO/IB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTH IS
n300pakeHUs PEIICHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh MOHATUAMH: (QYHKIUA, Tpaduk (QYHKIHH, HYIH
(GYHKIAM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHMUS,




yObIBaHMS, HauOoJIbIllee W HaWUMEHbIee 3HA4YeHHS (YHKIMH; yMEHUE
ONEPUPOBATh TOHATHSAMHU: TpsMas MPOMOPIHOHAIBLHOCT, JIMHEHHAs
GbyHKIMsA, KBajpaTHuHas (QYHKIUS, oOpaTHas MPONOPIMOHAIBLHOCTD,
napaboda, runepOoia; yMeHue CTpouTh rpaduku (PyHKIUH, UCIIONB30BAThH
rpaduKu A7 ONPENEICHUS CBOWCTB IMPOILIECCOB W 3aBHCHUMOCTEH, IS
pemieHus 3aad M3 JPYrux YYeOHBIX MPEIMETOB W PEATbHON IKU3HU;
YMEHHE BBIPAXKATh GOPMYTIaMU 3aBUCUMOCTH MEXITY BETMUYNHAMU

YMeHue onepupoBarh MOHATHIMHU: MOCIEI0BATEIBHOCTD, apupMeTHYeCKast
U TeOMEeTpUYecKas IpPOrpecCUu; YMEHHME HCIIONIb30BaTh  CBOMCTBA
MocJieIoBaTeabHOCTEH, GOPMYIIbl CyMMBI U OOIIETO 4YjeHa MPU PELICHUU
3aa4, B TOM 4YHUCJIE 3a7ad M3 JPYruX Yy4eOHBIX MPEIMETOB U pealbHOMN
KU3ZHU

YMeHue pelaTh 3a/1a4 pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOIH U
YacTH, ABH)KEHHE, paboTy, LIeHy TOBAPOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJIOTH, 3aJaud M3 00JacTh YNpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCAaMM); YMEHHE COCTaBJISTH BBIPAKCHHS, YPABHEHHS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHMIO 3aJa4d, HMCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLIEHUBATh MIPaB/I0N0I00HOCTDH MOITYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHSAMU: (QHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJl, MHOTOYTOJIbHHK, TPEYTOJIbHUK, paBHOOCIPECHHBIN U
PaBHOCTOPOHHUHN TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYTONbHHUK, MEAHAHAa,
OuccekTpuca u BBICOTA TPEeYroJabHHKA, YeThIPEXYTONBHUK,
napasienorpamMmm, poM0O, MpSIMOYTOJIbHUK, KBaJIpaT, TParelus; OKPYKHOCTb,
KpyT, KacaTenbHasl; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (PUTYypaMu; YMEHHE
pemare 3aa4d, B TOM YHKCJIE W3 MOBCEAHEBHOW JXKU3HU, HA HAXOXKICHUE
TCOMETPHUYSCKUX BEJIIMYUH C MPUMEHEHUEM HM3y4eHHBIX CBOWMCTB (uryp u
(haxToB

10

YMeHue omnepupoBaThb TMOHATHUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJUIEIbHOCTh M NEPIEHINKYISAPHOCTh MPSAMBIX, YIOJl
MEX1y IPSIMBbIMU, TIEPIIEHINKYIIAP, HAKIOHHAs, IPOeKLUs, ogodue ¢uryp,
NM0JI0OOHBIE TPEYTOJIbHUKU, CUMMETPHsI OTHOCHUTEIIBHO TOYKH U MPSIMOM;
YMEHHE paclo3HaBaTh paBEHCTBO, CHMMETPUIO M Tojodue ¢uryp,
NapaJUIEIbHOCTD U MEPIIEHIUKYIAPHOCTD MPSAMBIX B OKPYKAIOILEM MUpE

11

YMeHue ornepupoBaTh NOHATHUSMHU: JJIMHA, PACCTOSHHE, Yroji (BEIMYMHA
yrila, CHHYC ¥ KOCUHYC yTja TpeyrojbHUKa), IUIONab; YMEHHUE OIICHUBAThH
pa3Mepsl IPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(hopMyIel IEpUMETpa U IO MHOTOYTOJIbHUKOB, JUTHHBI OKPY>KHOCTH U
IJIOMAAW Kpyra, oObeMa MPSMOYTOJIBHOTO IapajuleieluIeia; YMEHHE
MPUMEHATh MPU3HAKKA PABEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHHKa, Teopemy Iludaropa, TpuroHomMeTpuueckrue COOTHOUICHUS
JUISL BBIYMCIIEHUS! JUTUH, PAaCCTOSHUH, TIJIOIIAIe1

12

Ymenue  u3oOpaxkarb  IUIOCKME  GUIYpl W HX  KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (GUIYphl OT PYKH, C TOMOIIBIO  YEepPTEKHBIX




HHCTPYMCHTOB M 3JICKTPOHHBIX CPCACTB IIO TCKCTOBOMY HWJIM CUMBOJIBHOMY
OIIMCaHUIO

13

YMeHHe onepupoBaTh MOHATHAMU: IMPSIMOYIOJIbHAS CHUCTEMa KOOPJWHAT;
KOOpPAMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpA Ha
YUCII0, CKaJISPHOE IPOU3BEIACHHUE BEKTOPOB; YMEHHME HCIOJIb30BATh
BEKTOPBI U KOOPJMHATHI JJIsI IPEACTABIICHUS TaHHBIX M PELICHUs 3a/1ad, B
TOM YHUCJIC U3 JPYTUX YYEOHBIX MMPEIMETOB U PEATbHOMN KU3HH

14

VYMmenne ONCprupoOBaTh IMOHATHUAMMU: CTOJI6I/IKOBBIe M KPYI'OBBIC JUArpaMMBbI,
TaOIUIIBI, cpeHee apudmeTndeckoe, MeArana, HauboJIbIlIee U HANMEHbIIIEE
3HAYeHMs,  pa3Max  4YHUCIOBOro  HaOopa,  yMEHHE  M3BIICKATh,
WHTEPIPETHPOBATH U MPEOOPa3OBBIBATH HHPOPMALINIO, TIPEACTABICHHYIO B
TabNMIaX ¥ Ha JUarpaMmax, OTPaXKAloI[yl CBOMCTBA M XapaKTEPHCTHKH
pealbHBIX MPOILIECCOB W SBJCHHUI; yYMCHHE pPAaclO3HABaTh HM3MEHYHBBIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIYYalHBIA ONBIT  (CIy4ailHbIN
OKCIICPUMEHT),  JJIEMEHTAapHOE  COOBITHE  (DJIEMEHTApHBIM  HMCXO.)
CIIy4aifHOTO OIIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE
HAaXOJWUTh  BEPOSITHOCTH  CIy4alHBIX  COOBITHH B ONBITAX  C
PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE peIaTh 3a7adu
METOZIOM OpPTaHW30BaHHOTO TIepedopa W C HCIOJIb30BAaHHEM IpaBHIIA
YMHOXXEHUS; YMEHUE OIICHMBAaTh BEPOSTHOCTH pEaJIbHBIX COOBITHMH MU
SIBIICHUH, MOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX U MAalIOBEPOSTHBIX
COOBITHIl B OKpYXarollleM MHpPE M B KH3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIMX YHCEN U €ro
POJIbIO B MACCOBBIX SIBJICHUSX

16

YMmenue BLI6I/IpaTI> HOZ[XOZ[HH.IPIIZ I/IBYLICHHBII‘/JI MCETOJ AJid PCHICHUA 3aa4iHu,
INPUBOJUTH MPUMEPbBI MATCMATHUYCCKUX BaKOHOMCpHOCTeﬁ B Ipupoac u
JKM3HH, PACIIO3HABATH IIPOABJICHHUEC 3aKOHOB MAaTEMAaTUKW B HCKYCCTBC,
OIMMCBIBATh OTACIIBHBIC BBIJAIOMIUMECA PE3YJIbTAaThbl, IOJIYUYCHHBIC B XOJC
Pa3BUTHUA MAaTEMAaTUKKW KAaK HAyYKH, NPHUBOJAUTH MPUMEPBI MATEMATHYCCKUX
OTKpBITI/Iﬁ " UX aBTOPOB B OTE€UYECTBEHHOU U BCGMHpHOﬁ HUCTOpUn




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1 Yucna 1 BBIYUCIICHUS
11 Hatypanbuble u uensie uncina. [Ipu3Haku 1e1MMOCTH LETIbIX YHUCET
12 OOBIKHOBEHHBIE U JECSITHUYHBIE IPOOH, MPOLEHThI, OECKOHEUHbIE NEPUOAUYECKUE
npodu
1.3 Panmonansueie yncna. Apudmernyeckue onepamnuu ¢ palruoHaIbHBIMHU YUCIaMU
14 JleiicTBuTenbHBIC YKcha. ApudMeTHyecKre onepalnu ¢ 1eUCTBUTEIbHBIMU YHCIaAMH
15 HpI/I6J'II/I)KéIiHbIe BBIUHCJICHHUSI, PaBUJIa OKPYTJICHUS, IPUKHJIKA U OIICHKA pe3yJibTara
BBIYHCIICHU
2 AnreOpandecKkue BbIpaKCHUS
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
59 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalIbHbBIM MoKa3areneM. CBOHCTBa
' CTEINEeHN
2.3 MHorousneHsbl
2.4 AnreGpanueckast 1poOb
25 ApudmeTnueckuili KOpeHb HaTypaJbHOM cTeneHH. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETIeHU
3 VYpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.9 Llenmbie w npoOHO-palOHANEHBIE HepaBeHCTBA. CHCTEMBI W COBOKYIHOCTH
' HEPaBCHCTB
3.3 Pemienue TekCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHS OCIEI0BATEILHOCTEH
4.2 Apudmerndeckas u reomeTpudeckas mporpeccu. @opmyria CII0KHBIX POIIEHTOB
5 OyHKIMH
Oyukums, cnocodsl 3aganus GyHkuuu. I'paduk pynkuun. O6macTh onpeneneHus u
51 MHOKeCTBO 3HaueHu QpyHkumuu. Hynu ¢ynkunu. [IpoMexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHHMMYMBI (YHKLUH.
HauOonpiiee n HauMeHblee 3HaYeHUE (PYHKIIUU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpSIMO#i U TIOCKOCTH
6.1 Koopaunathas npsimast
6.2 JlexapToBbI KOOPINHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Guryps u UX CBOMCTBA




7.2 TpeyronbHHUK
7.3 MHOrOoyroIbHUKH
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepenne reoMeTpudecKix BEIMYHH
7.6 BexkTops! Ha miocKoCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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