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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE  pPACIHOJIOKEHHE, ONUPAETCS Ha  JIOTMYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUSI, JOKA3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXJIeHusi «OT TMPOTHBHOIO», OTIMYaThb CBOWCTBA OT IPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKaeHus. Ocoboe 3HaueHUe JoKa3zaTelibHas
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[{enpro M3y4eHus: TEOMETPUU SBIISIETCS MCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MaTEMaTUYECKUX, TaK U MPAKTUUYECKUX 3a/1ay, BCTPEUYAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
F€OMETPUYECKYIO (DUTypy, ONUCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IUIOIIaJlb  3€MEJBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIUTENIbHAS JIMHUSA B U3yYEHUHU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aroniyecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MMOHATUAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHMsI, TOMOTAIOIIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MPeIMETax, MPexke Bcero pu3nke u nHhopmaTuke,
a Tak)Ke TMOJIb30BAThCS MOJYYEHHBIMH 3HAHUSAMH MPU PEHICHUH NPAKTUYECKUX
3azay.

CornacHo yueOHOMYy TIulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJEHHBIN
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauana  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«YetbipéxyronbHukny, «Ilogobuey», «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTI.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hefento), B 8 kinacce — 102 yaca (3 yaca B Hefienio), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reomeTpun. Touka, mpsiMasi, oTpe3ok, iyd. I[loHsTe 00 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUIbL. [lapauienbabie U NEPIEHIUKYIISPHBIE MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TMpenCTaBICHUS O PpaBEHCTBE (QUIYp, HUX PaCHOJIOKEHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

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

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBEIEHMS O nocrynare EBknmaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUIAO0BON reomerpuu. CBoWcTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

[Ipu3Haku paBeHCTBa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepnenmukyisap u
HakJIOHHas1. CBOMCTBO MeAuaHbl MIPSMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK 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 ¢ MOMOIUBIO LIUPKYJIS U TMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
eHTp. MeTo reoMeTpruIecKuX MECT TOUEK P PELICHUH T€OMETPUYECKUX 3a1a4.

ITocTpoenus ¢ MOMOIIBLIO HMPKYJIA U JHHEHKH

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

8 KVIACC

YeThIpEéXyroJibHUKU

[lapamnenorpamm, ero mnNpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

CpenHsast nUHUSL TPEYTroJbHUKA. MeTOoJ yABOEHUS MEAUAaHbl TPEYroJbHUKA.
Teopema o nepeceyeHn MeIUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 TPOU3BOJILHOTO YETHIPEXYTOJIBHUKA.

[{eHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Tomobue TpeyrodbHUKOB, KoddduimeHnt mnomodbus. Ilpusnaku momoOus
TpeyroabHUKoB. [IpuMeHeHue TmMOoa00usI MpU PEIICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 3a7ad.

ILiiowans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUYECKUX (UTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOJNIbHIKA, IMapauieiorpaMma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOIIEHUE TUIOIAAEH TPEYTOJIHLHUKOB.

Teopema IIudaropa

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

JIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJIbHOIO
TpeyrojbHuka. Tpuronomerpuyeckue ¢Gyukuuun yriaos B 30°, 45° u  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. BrucaHHblE W ONMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic 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.
Pemenune 3ama4 reoMeTprU4ECKOM ONTUKH.

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

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpZ, TEOPEMBI O IMPOMU3BEICHHHU OTPE3KOB CEKYILIHX,
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
YJIEH, UX TIEOMETPUYECKH cMbICH. IlapaienpHOCTE M NEPHEHAMKYJIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsMBIX B KoopAauHaTax. PopMyna paccTOSIHUS OT TOYKM A0 Ipsimoit. [lnomans
napajjiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKEHME 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€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKapTOBbIX KoopAauHaTaxX. JMCTpUOYTHMBHOCTH CKaJsPHOTO IPOU3BEACHUS.
CkansipHOE€ TpPOW3BEACHUE M MNpoeHUpoBaHHE. [IpuMEHEeHue CKaIIpHOro



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

JIIMHA OKPYKHOCTH M IUIOLIAb Kpyra

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

JIBMKeHUsI TUIOCKOCTH

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

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIbOType, apxurekrype. Kommosunuum
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 IPOrpaMMbl 110 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTHYECKOM IIKOJbI, K HMCIOJb30BAaHUIO 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, ABJIEHUH, MPOLEAYp Ipa’kJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA10BOT0 BOCTIMTAHUSI:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESATEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHUH, OCO3HAHHBIM BBIOOpOM 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, PELICHUM, pacCyX JCHUH, YMEHUIO BHUIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAaHUs MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEIOBATEIBCKOM JAESATENBHOCTH;

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 H OTABIXa, peryasipHas ¢u3ndeckas
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 OKPYXaloIled cpenapl, 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 HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEO0OXOAMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATh UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0oCcBOEHHS MpPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCAIbHBIMH PETYIATHUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATUN, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIAcCHU(DUKAINH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



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

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

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

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KakK HCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEM MaTeMaTU4YeCKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTATOB, BEIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

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

BBIOWpATh, aHATU3UPOBATH, CHUCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(OpPMAIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W TMHMCHMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOYy pEUICHUsS 3a/Jadd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSIMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Yyd4ETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHW3AIIMI0 COBMECTHOW pPalOTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UI€HAMH KOMAaH[bI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISTH MPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMH U peIIeKCUH;

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



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHON 1€ U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 00y4uenus B 7 kj1acce 00y4JaromUNACs MOTYYUT CICAYIONTNE TPEIMETHBIC
PE3yIbTaTHI:

Pacrio3HaBaTh W3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpenensTh UuX
B3aMMHOE PAaCIOJIOKEHUE, H300pakaTh TIeOMETpUUYEcKHe (DUTypbI, BBINOIHATH
YEpPTEXKU IO YCIOBUIO 3adaud. V3MepsATh JMHEHWHBIE W YIJIOBBIE BEIWYUHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

Jlenatb TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pazMepbl ITHX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4epTEKHU K TEOMETPUUECKUM 33/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MPU3HAKHU M CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUN 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM I'E€OMETPUUECKHUX
TEOPEM.

[lonp30BaTbCAd MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

Onpenensty napawiedIbHOCTh MPSAMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh IPSMBIX C OMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTrOU MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[IpoBOUTH BBIUMCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VYTJIOB
TPEYroJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJia U CEPEIUHHBIN NEPICHIUKYJIISP K OTPE3KY KaK T€OMETPUICCKIE
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 BJIAJETh NX CBOMCTBAMU. Y METh JIOKA3bIBATh U IPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

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

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEJIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX 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€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYISA U
JIMHEWKH.

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 MapajieiorpaMma, pomoa U nNpsMOYTrojibHUKA, JOKa3bIBAThH
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
UX CBOMCTBa NpU pEUIEHMH TeOMEeTpUYecKuX 3aaad. lcmosb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

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

Brnanets moHsTHSMH MOA00US TPEYroOJIbHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
noo0us TPEyroJIbHUKOB TPU PEHICHHH TeOMETpUYecKuX 3amad. JlokasbiBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W uCHONB30BaTh mOpocTeiimue (opMynbl A IUIOLIAAd
TPEYrojbHHUKa, NapaieaorpaMma, poMoa 1 Tpaneuuu. Berauciare (pa3nuyHbIMU
cnocobaMy) IUIOLIa[b TPEYroJbHUKA M IUIOIIAJM MHOTOYIOJbHBIX (UTYp
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPYKHOCTH TPEYIOJIbHMKA 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 IMOA00US W TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOIHUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3JIMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pELICHHE
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YIJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

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

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

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE IUIOLIAN, BIBOJIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU (POpMyJIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpaneiuu, BEIBOJAUTh U TPUMEHATh opmyny ['epoHa u
dbopMyy JUIs TUIONIAAM BBITYKIIOTO YEThIPEXYTOJIbHUKA.

NmMers npeacTaBiIeHHE O TOMOTETUH, IPUMEHSATh B IPAKTHYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. Jloka3plBaTh U IPUMEHATb TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOpPIH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro kodpduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMAaTh HMX TECOMETPHUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYCHUs.

BeiBomUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOX
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM mowmwaau. llomp3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  pELIeHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3anad. lIpumeHATsr MeTon KoopauHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh IPAaBUIaMU TPEYTrOJbHHMKA U IapajljieraorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

Nmetp npencrapienue o 0a3uce (Ha MIIOCKOCTH). PackiiaapiBaTh BEKTOPHI 110
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IOJMydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3UUYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspHOTO NPOM3BENECHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HaXOXKIEHUs JUIMH U YriaoB. PemaTre reoMerpuyeckue 3amadd C MOMOLIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Bianerp NMOHATUAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAaJUaHHOM MEPBI yIila, BBIYUCIATh IUIOMAAb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYEeHHBIE YMEHHUS NPU
pelIeHNN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEACHUS 00 M3MEpEHUU
JUTMHBI OKPY>KHOCTH U ILTOIIAAU KPYTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTpbl CUMMETpUU (UTyp, LEHTPbl MOBOPOTA, HAXOJIUTh
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATHYECKHE
MOJENH U1 3a/1a4 PEATBHOU KU3HU U NMMPOBOJAUTH COOTBETCTBYIOIIME BHIYUCIIEHNUS



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne i/ P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimne
reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edso0.ru/78c146¢c4
N3mepenne reoMeTpuiecKux BETUYUH
bubmuoreka [IOK
Tpeyrobitir 19 1 https://m.edsoo.ru/78c146¢c4
[TapamnensHocTh. CymMMa yrioB 15 1 bubnnoreka [JOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
[IpssMoyTONBHBIE TPEYTONIBHUKHI 7 bubmmorexa [JOK
PAMOYT peyr https://m.edsoo.ru/78c146¢c4
['eomeTpuueckne HepaBeHCTBA 5 1 bubmorexa HOK
P P https://m.edsoo.ru/78c146¢c4
OxkpyxHocTb. ['eoMeTpruueckue mecta
TO‘Ipe}IZ)KHOCT OCHUS C iOMo bIO LIUPKYJIS 18 1 bubmorexa HOK
L p HIPIO HHPKY https://m.edso00.ru/78c146¢4
Y JIMHEHKH
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146¢c4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3jgesioB U TeM nupposbie
Ne n/m P Konrpoabnsie IIpakruyeckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
1 Herbipexyronpiiki 22 1 https://m.edsoo.ru/a5ch98eb
bubmuorexa [JOK
2 Tonobne 16 1 https://m.edsoo.ru/a5ch98eb
bu6mmoreka [IOK
3 Hromae 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Iudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 YTIuibl U 4ETBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPY’KHOCTBIO https://m.edsoo.ru/a5ch98eb
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 10 1 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0



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

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue Tpeyroabuuios 22 ! https://m.edsoo.ru/dddde230
bubmuorexa [JOK
2 Hozobue TpeyrobHuicon 12 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
3 Merox koopauHar 10 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.eds0o.ru/dddde230
bu6mmorexa [IOK
S JlauHa OKPYHOCTH 1 IIOMA/5 KPYra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3alysl 3HaHuH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosmuecTBo yacos
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE PeCypcChl
padoThI padoTshI

1 Hcropust BOSHUKHOBEHUS U 1 bubnuoreka [IOK
pa3BUTHUS TEOMETPUH https://m.eds00.ru/925af86b
HauanpHbie moHATHS

2 reometpuu. Touka, mpsamast 1 bubmmorexa [JOK

pu. > 1P ’ https://m.edsoo.ru/659c4331
OTpE30K, JIy4
HauanpHbie moHATHS
3 reoMmerpun. Touka, npsmas 1 bubmmorexa LOK
D > 1P ’ https://m.edsoo.ru/20bael12a
OTpE30K, Iy
ITousarue 06 akcuoMe,

4 TEOpEME, 10Ka3aTeIIbCTBE, 1 bubnnoreka [JOK
ONIPEIEIIEHUH, CBOWCTBE, https://m.edso0.ru/3d223477
IpU3HaKe
B3aumHoe pacnionoxxenue

5 TOUYEK Ha npsiMoil. M3mepenue 1 bubnnoreka [JOK
JUIMHBI OTPE3KA, PACCTOSHUE https://m.eds00.ru/92b776f1
MEXY TOUKaMH
BzaumHoe pacnionoxenue

6 TOYEK Ha npsmoil. 3mepenue 1 bubnnoreka [JOK
JUTMHBI OTPE3Ka, pACCTOSTHUE https://m.eds00.ru/9c500788
MEXY TOUKAMH

7 B3aumnoe pacnonoxenue 1 bubnuorexa [IOK
TOYEK Ha npsmoil. 3smepenue https://m.edsoo.ru/7f06e8ce



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

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIAYy TOUKaMU

[ToxymmockocTs u yroi. Bunast

bu6mmoreka [IOK

8 N
ysz SMCPEHHE BETIHHH https://m.edso0.ru/36862b13
YIJIOB
[TonymnockocTs 1 yroi. Buapl
9 yrioB. M3mepeHue BenMuuH bubmmorexa LIOK
https://m.edsoo.ru/21ce4ff2
yIJI0B
ITonymnockocTs 1 yroi. Buasl
b K
10 yrioB. 3mepenue BeuuuH nommorexa 11O
https://m.edsoo.ru/ce214e34
yTJI0B
BepTukansHbie 1 CMEXHBIE Bu6 OK
11 yrasl. [lapannensabie u nommoreka L
https://m.edsoo.ru/7399faea
HEepIEHIUKYIISPHbIE MTPSIMbIe
BepTukansHbie 1 CMEXHBIE Bu6 OK
12 yrasl. [lapaniensHbie u nommorexa L
https://m.edso0.ru/5¢c2c0dff
NEepIEHIUKYIISPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXHBIE Bu6 OK
13 yribl. [lapannensHeie u momorexa L1
https://m.edso0o.ru/4a4bf678
NepIEHIUKYIISPHBIE TIPSIMbIE
BepTukanbHbie 1 CMEXHBIE Bu6 OK
14 yrasl. [lapamiensasie n momorexa L1
https://m.edsoo.ru/84ee61de
HepIHeHIUKYIISPHbIE MPsIMble
BepTukanbHbie 1 CMEXHBIE Bu6 OK
15 yrasl. [lapamiensabie n noumoreka 1
https://m.edsoo.ru/d04bb9c5
HepIeHIUKYIISPHBIE MPSIMble
b K
16 buccekrpuca yrina uonuorexa O

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
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bubmuoreka [JOK

17 buccexrpuca yria https://m.edsoo.ru/557998af
18 buccekTpuca yria bubmmorexa LIOK
https://m.eds00.ru/5ea89182
19 Jlomanas. Buspl 10MaHbIX. bubmuoreka [JOK
Jlmna noMaHou https://m.edso0.ru/c84d7212
20 Jlomanasi. Busel loMaHBbIX. bubnmoreka [JOK
Jmna noManon https://m.edso0.ru/91fe52bc
MHuoroyronasHuku. [lepumerp
21 MHOroyroibHuka. [Ionarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/0Oaab8dfc
MHOTOYT'OJIbHUKAX
Mmuoroyronsauku. [lepumerp
99 MHOroyroibHuka. [Ionarue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.eds00.ru/27b15065
MHOTOYT'OJIbHUKAX
MHoroyronasHuku. [lepumerp
93 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOTOYT'OJIbHUKAX
MuoroyronasHuku. [lepumerp
24 MHOroyrosiabHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX
MHoroyronasHuku. [lepumerp
o5 MHOroyrosibHuka. [Ionarue o bubnnoreka [JOK

BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYT'OJIbHUKaX

https://m.edso0.ru/3e269ed8



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

26 WNHcTpyMeHTsI U1 U3MepeHuit bubmumorexa [IOK
Y MOCTPOEHUM https://m.edso00.ru/333ecb98

97 HNHCcTpyMEHTHI 111 U3MEPEHUN bubnuoreka [IOK
U IIOCTPOEHUN https://m.eds00.ru/26b0a806
KonrtponbHas pabora no reme
"Hauana reomerpuu.

28 [Ipocreiiiiie reoMeTpUudeCcKue bubnunoreka [HOK
(GUTypBI U KX CBOWCTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpu4aecKux
¢uryp"

29 Menuana, GuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTOJIbHUKA https://m.eds00.ru/9ae97099

30 Menuana, OuccekTpuca u bu6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroIpHUKOB bubmorexa LHOK

https://m.edso0o.ru/8e04a02f

39 [IepBblii 1 BTOpOI MPU3HAKU bubnnorexka [JOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/0f5d60af

33 ITepBslii 1 BTOpON MPU3HAKU bubnuoreka [IOK
PaBEHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢c5a9b

34 IlepBbIil 1 BTOPOH IIPU3HAKH bubnnoreka [JOK
PaBEHCTBA TPEYTrOJIbHUKOB https://m.eds00.ru/34f8650e

35 I1epBbIil 1 BTOPON IPU3HAKH bubnnoreka [JOK
paBEHCTBA TPEYrOJIbLHUKOB https://m.edsoo.ru/ffe06285

36 [IepBelii 1 BTOpPOil MpU3HAKU bubnuorexa [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo0.ru/79753cdf

37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPECYTrOJIbHUKH U UX CBOMCTBa

https://m.edsoo.ru/c59fdae9
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PaBHOOenpeHHbIC bubmumorexa [IOK
38 .
TPEYTrOJbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHOOenpeHHbIC bubnuoreka [IOK
39 .
TPEYTOJIBHUKH U UX CBOMCTBA https://m.edsoo.ru/1c2cc982
40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TpeyrojbHUKA https://m.eds00.ru/480b3c40
a1 [Ipu3Hak paBHOOEIPEHHOTO bubmumorexa [IOK
TPEYroJIbHUKA https://m.edsoo.ru/bf564ab7
42 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJILHUKOB https://m.edso0.ru/b4229637
43 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEYTOJIbHUKOB https://m.edso00.ru/7a899c49
44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0CeBOI
45 cummetpuei. [Tpumepst bubnunoreka [JOK
CHMMETPHUH B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBOI
46 cummetpuei. [Tpumepst bubnunoreka [JOK
CUMMETPHUU B OKPYKAKOLIEM https://m.edsoo.ru/a48cfOcd
Mupe
47 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TpeyronbHuku" https://m.edso00.ru/6f0a9a78
bu6mmorexa [IOK
48 II
APALIICHRHOCTS TIPAMEIX https://m.edsoo.ru/a081482d
49 CBoiicTBa U NpU3HAKU bubmuotexa [JOK

MnapajiCJIbHBIX MMPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa 1 MpU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edso00.ru/75899b52
CBolicTBa U IpU3HAKU bubnuoreka [IOK

51
IapaJuyIeIbHBIX IIPSMBIX https://m.edsoo.ru/e0fde699

59 CBoiicTBa M PU3HAKU bubnmoreka [JOK
napasuleIbHbIX IPSIMBIX https://m.edsoo.ru/74e8bd74

53 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
napasieIbHbIX MPSIMBIX https://m.edsoo.ru/070fd7db

54 CBoiicTBa U MpU3HAKU bubnnoreka [JOK
HapaJyIeIbHBIX IIPSMBIX https://m.eds00.ru/5¢90c339

55 CymMmMa yriioB TpeyroyibHHUKa bubmmorexa LIOK

https://m.edsoo.ru/d1dca5cd

56 CymMa yrIiioB TpeyrojabHHUKA bubmmorexa LIOK

https://m.edsoo.ru/7af6d9e6

57 Bremnue yrisl TpeyrojibHHUKa bubmmorexa LIOK

https://m.edsoo.ru/bc409f4f

58 BHenaue yritel TpeyrojibHUKa bubmmorexa [OK

https://m.edsoo.ru/371cbell
CymMa BHYTPEHHHX YIJIOB

59 MHOTOYTI'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTIJIOB BBIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOT'OYTOJIbHUKA
CymMa BHYTpPEHHHX YTJIOB

60 MHOTOYT'OJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edso00.ru/e638a510
MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYroJIbHHUKa U CyMMa

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

KontponbHast pabora o Teme

bu6mmoreka [IOK

2 "1 .
0 apaIeNbHOCTS. CyMMa https://m.eds00.ru/40947485
YIJIOB MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBa
63 IPSIMOYTOJIBHBIX bubmmorexa [TOK
PAMOYE https://m.eds00.ru/330d63ff
TPEYrOJbHUKOB
[Tpu3naku paBeHCTBa
64 MPSMOYTOJIBHBIX bubmorexa [JOK
PAMOYE https://m.edsoo.ru/0e1544dc
TPEYTrOJIbHUKOB
65 [leprieHquKyNIAp U HAKIOHHAS bubmmorexa LOK
PHEHMIYIAP https://m.eds00.ru/957310000000000
CBOHCTBO MeIHUAHBI
66 MPSIMOYT'OJIBHOTO bubnnorexa [HOK
TPEYTrOJIbHUKA, IPOBEIEHHOMN https://m.edsoo.ru/b34a450e
K THIIOTEHY3€
CBOICTBO MeIUaHbBI
IIPSAMOYTOJIBHOTO bubnnoreka [JOK
67 .
TPEYroJabHUKA, IPOBEAEHHON https://m.edsoo.ru/83fabf79
K THIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOIBHUK bubnnoreka [JOK
¢ yriom B 30 rpaaycoB https://m.eds00.ru/52b57d0f
[IpssMOYTOIBHBIN TPEYTOIBHUK bubnuorexa [IOK
69
¢ yriioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
Y bu6mmorexa [IOK
70 CTOPOHAMH U yIJIaMU

TpPEYrojabHUKa

https://m.edsoo.ru/95db41f7
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COOTHOIIIEHUS] MEXKTY

71 CTOPOHAMH U yIIIaMU bubmmorexa [JOK
p yr https://m.edso0.ru/5ea388d0

TpeyrojbHUKa
HepaBeHncTBO TpeyronbHuKa.

72 HepaBeHCTBo op Jﬁﬂe bubmmorexa [JOK

paper 8 hitps://m.eds00.ru/50a9985

JIOMaHOM
HepaBenctBo Mexay

73 MEPICHINKYIISIPOM U bubnnoreka [JOK
HAaKJIOHHOM. PaccTostHue ot https://m.edsoo.ru/7284chde
TOYKHU 1O NPSAMOUN
KonTponbnas pabota no
teMaM "[IpsimoyrosibHbIE

74 S — bubnuorexa [IOK
"p o ’ https://m.edso0.ru/85f00be3

I'eomerpuueckue

HepaBeHcTBa"

75 OKpyXHOCTb, XOPJIbI U bubnunoreka [JOK
JMaMeTpBl, UX CBONCTBA https://m.edso0.ru/588c3a8d

76 OKpyXHOCTb, XOPJIbI U bubnuoteka [JOK
JUaMeTpBl, UX CBONCTBA https://m.eds00.ru/02406d49
B3aumHoe pacnionoxxenue

77 OKPYKHOCTH U MPSAMOI. bubnuotexa [JOK
KacarenbHas u cekymas K https://m.edso00.ru/00d222d9
OKPY>KHOCTH
BzaumHoe pacnionoxxenue

78 OKPY>KHOCTH U TIPSIMOM. bubnmnoreka [JOK
KacarenpHas u cexymas K https://m.edsoo.ru/4f8753bb
OKPY>KHOCTH

79 B3anmuoe pacnonoxenue bubmorexa HOK

https://m.edsoo.ru/a52f2800



https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/7284cbde
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https://m.edsoo.ru/02406d49
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OKPYKHOCTH U MPSAMOIA.
KacarenbHas u cexymas k
OKPY’KHOCTH

80 OKpyXHOCTb, BIUCAHHAs B bubnnoreka [HOK
yromu https://m.eds00.ru/3767ac35
81 OKpY>XHOCTb, BIIUCAHHAS B bubnnoreka [HOK
yroma https://m.edsoo.ru/f019e49b
[TonsiTHe 0 rEOMETPUIECKOM
82 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/9bdd6b63
HAa TUIOCKOCTH
ITonsiTHE O TEOMETPUUECKOM
83 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
reOMETPUUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
HAa TUIOCKOCTH
84 OrnucanHast OKPYXKHOCTh bubnuoteka [JOK
TPEYTrOJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
OnucaHHast OKpYKHOCTb bubnuoreka [IOK
85 N
TPEYTrOJIbHUKA, €€ LICHTP https://m.eds00.ru/c96254e9
Meroa reoMeTprU4EeCKUX MECT
86 ToquHn u euf)eHI/m bubmmorexa [OK
pup https://m.edsoo.ru/5894e7a4
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4ECKUX MECT
87 TOYEK P pELICHUU brbmmorexa [OK
pHp https://m.edso00.ru/784342d1
F€OMETPUUECKHX 3a/1a4
Meroza reoMeTpU4ECKUX MECT
bu6nmoreka [JOK
88 TOYEK TPU peIICHUN

TCOMETPHUICCKUX 3aaayd

https://m.edso0o.ru/05853a22



https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
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https://m.edsoo.ru/621adf85
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89

Meroz reoMeTpu4eCKUX MECT
TOYEK IIPU PELICHUN
TFEOMETPUUYECKUX 3a7a4

bubmuoreka [JOK
https://m.edso00.ru/6903dff0

90

O60ocHOBaHMS TPOCTEHIIINX
MIOCTPOEHUM, TaIlbl 3a1a4X Ha
IIOCTPOEHHUS, PELLIEHUE 3a/1a4
Ha IIOCTPOEHUE HUPKYJIEM U
JIMHENKOU

bubmuoreka [JOK
https://m.edsoo.ru/e511d730

91

O60cHOBaHMS NPOCTEUIINX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha
IIOCTPOEHHUS, PELLICHUE 3a/1a4
Ha MOCTPOEHUE IUPKYIIEM U
JIMHEUKON

bu6mmoreka [IOK
https://m.edsoo.ru/f3bfbf74

92

KonTtponpsHast pabora o Teme
"OKpYy>KHOCTb.

['eomerprueckne Mecra TOYEK.

ITocTpoeHus ¢ mOMOILBIO
LUPKYJIS U JINHEHKA"

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

93

[ToBTOpEeHue u 060061IeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBS3H
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

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

94

[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpenue u 0600IIEeHNE.

bu6mmorexa [IOK



https://m.edsoo.ru/6903dff0
https://m.edsoo.ru/e511d730
https://m.edsoo.ru/f3bfbf74
https://m.edsoo.ru/791dafc6
https://m.edsoo.ru/f0e38fa3
https://m.edsoo.ru/38a31139

Pemenne 3amay,
WJUTIOCTPUPYIOIIHNX CBSI3U
MEX]ly pa3uyHbIMU TeMaMu

Kypca

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

96

[ToBTOpenue u 06o0IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

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

97

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WLTIOCTPUPYIOLIHMX CBS3H
MEX/1y Pa3IMIHBIMU TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/07e567¢el

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIINX CBS3H
MEX/1y Pa3TNIHBIMI TEMaMH

Kypca

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

99

[ToBTOpEeHue u 060061IeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIUX CBSA3U
MEXy Pa3TUYHBIMUA TEMaMHU

Kypca

bu6mmorexa [IOK
https://m.edso00.ru/397d166b

100

[ToBTOpeHme u 0600IIEHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUYHBIMU TEMaMU

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/c60d778a



https://m.edsoo.ru/7382bcc4
https://m.edsoo.ru/a4f457ea
https://m.edsoo.ru/07e567e1
https://m.edsoo.ru/8a4b94e4
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https://m.edsoo.ru/c60d778a

101 Nrorosas KoHTposIbHAA 1 bubmumorexa [IOK
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u o6o0IIeHNE.

P

102 CHICHHE Sa/a, 1 Bbubanoreka LIOK
VHLTHOCTPHPYIOTIHX CBASH https://m.eds00.ru/9717836
MCKAY pa3JIMYHbBIMU TCMaMHU
Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



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

8 KVIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsl
1 [Tapannenorpamm, ero Npu3HaKku 1 1 bubnmnoreka HOK
CBOICTBa https://m.edso00.ru/8c2d08f0
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6mmotreka [JOK
CBOICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero nNpu3HaKku u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fh521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6motreka [JOK
CBOMCTBA https://m.eds00.ru/4823807b
6 [IpssmoyroiapHUK, poMO, KBasipaT, UX 1 bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
MPU3HAKHU U CBOMCTBA https://m.edso00.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBaipaT, UX 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [TpstmoyronbHUK, poMO, KBaapaT, UX 1 bubmuoreka [IOK
MIPU3HAKU U CBOMCTBA https://m.edso00.ru/a6373aa2
bubnunorexa LIOK
1 1
0 CpeAHst THHHS TPeyroabHiKa https://m.edsoo.ru/6elbcbbb
11 Cpensist TMHUS TPEYTroJbHUKA 1 bubmmorexa LIOK

https://m.edsoo0.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
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https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
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https://m.edsoo.ru/6b23a4c3

Tpaneuus. PaBHoOenpenHas

bubnunoreka LIOK

12 Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubmunoreka [JOK
Tpaneuus, e€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssmoyronpHas Tpanenus bubamorexa LIOK
https://m.eds00.ru/3375c8f3
15 Cpenusis TuHUS Tpaneuu bubnnorexa LIOK
https://m.edso00.ru/7963a7f5
Bbu6moreka [JOK
16 Teopema Gareca https://m.edsocl)_.[ ru/342ea505
Bbu6mmotreka [JOK
17 Teopema Gareca https://m.edsocl)_.[ ru/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6motreka [JOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 MpONOPIIMOHATBHBIX bubnnorexa [JOK
OTpe3Kax https://m.edso00.ru/8eccc056
20 [lenTp Macc TpeyrojbHUKa bubmmorexa LIOK
https://m.edsoo.ru/9chcfo6e
21 HenTpanbHO-cuMMeTpHUUHBIE (GUTYPBI ]r?tlfr?sj?/l//lr?::(;(;groulléﬁ 80764
99 KonrtponbHas pabora no reme bubmuoteka [IOK
"YeTpIp€XyroabHUKN" https://m.edsoo.ru/bed0fof3
93 [TooOue TpeyroibHUKOB, bu6muoreka [JOK
k03¢ uLmeHT nogodus https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubnuorexa [IOK
KO3 GUIIUEHT oA00HS https://m.edsoo.ru/21ebb50b
25 [Tpusnaku no100us TPEyroabHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubnunorexa LIOK

26 [Tpusnaxu m0n100us TpeyronbHiKos https://m.edsoo.ru/8db11ff7
27 [Tpu3naku no100us TPEYroabHUKOB ﬁg&?ﬁ;f;;grouge d11d5b
28 [TpusHaku momo0Oust TpEYroIbHUKOB ];::rij?;l;f;{;grouﬁs 242193
29 [TpusHaku momo0Oust TpEYroIbHUKOB 5::&?;;?:;;5823 dc95FL
Bbu6moteka [JOK
30 [Ipu3Haku Mogo0ws TPEYrOJLHUKOB https://m.e dso:)_.[ru 18d1d9d16
31 [Ipumenenue nmoao0Oust Mpu perIeHUN bubnnoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edso0.ru/d97bf297
32 [IpumeneHne moao0us P peleHuN bubnmnorexa [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nmoao0Oust Mpu perieHUn bubmmoreka [JOK
MPAKTUYECKUX 3a7a4 https://m.edso0.ru/e0d80738
34 [Ipumenenue mogo6us pU pelIeHUH bubmuoteka [IOK
MIPaKTHYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edso0.ru/8717eeba
36 [Ipumenenue moao0ust Mpu perIeHUN bubmuoreka [IOK
MIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenue nonstust mpeoOpazoBaHUs bubmmoreka [JOK
1no100ust ¥ Mo1I00HBIX Uryp https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o Teme bubmuoreka [IOK
"TloxoOue" https://m.edsoo.ru/89c3236d
39 IMoustue mwiomanu. CBoicTBa bubmmoreka [IOK

IO TeOMETPUUYECKUX QUTYp

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa bubnunoreka LIOK
IJIOMIAJIEH TEOMETPUICCKUX QUTYDP https://m.edso00.ru/37a176¢c0
41 [Tonstue mmomaau. CroiicTBa bubmuorexa [JOK
IUIOINAACH TEOMETPUUYECKUX QUTYP https://m.eds00.ru/6004265a
IIpocreiimme GopMyIbl IS IUIOIAIN
42 Tpe OJ'IBHI/IKa(l)HI; zﬂnefo aMMI;l " bubmmorexa [IOK
peyr » 1ap P ’ https://m.edsoo.ru/596ald0e
pomba u Tpanenuu
[Ipocreitne hopMyIisl 11 IUIONIAAN
43 Tpe OJILHI/IKa(bn]Z :Jmefor aMMI;l ! bubmorexa OK
peyr - 1ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpanenuu
IIpocrenmue ¢GopMyabl AjIs IUIOMIAIU
44 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa OK
peyr » 1ap P ’ https://m.edso0.ru/9732274d
pomba u Tpanenuu
IIpocrenimue ¢GopMyabl Aj1s IUIOMIAIU
45 Tll OJIBHI/IKaq)HI; 'Znnefo aMMIallI " bubmorexa [JOK
peyr - 11ap P ’ https://m.edsoo.ru/e6458963
pomOa u Tpanenuu
IIpocreiitme GopMyIIbL IS ILIOMIALN
46 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l " bubmorexa [JOK
peyr » 1ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
IIpocreiitme GopMyIIbL IS ILIOMIALN
47 Tpe OJILHI/IKa(bl'Il:. znnefor aMMI;l " bubmorexa [TOK
peyr » 1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyIIEl I IUIOIAIU
48 Tpe OJIBHI/IKa(bI'Il:. znnejllor aMMI: ! bubmorexa I[JOK
peyr » 1ap P ’ https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyIIEl I IUIOIAIU
P Qopryzibt A tmaa bubmuorexa [{OK
49 TPEYroJIbHUKA, TapajlIeIorpaMMma,

pomba u Tpanenun

https://m.edsoo.ru/c35f544d
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[Ipocreiimme Gopmybl s TUTOIAIN

50 TPEYroJIbHUKA, TTapaJljIeiorpaMmma, bubmmorexa [JOK
N — https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
>l Tliomma i noA00HEX (iryp https://m.edsocl)_.[ ru/d8638134
Bu6muoteka [JOK
> HLioma; i MOROGHEIX GHryp https://m.edsocl)_.[ ru/2383022¢
Bbu6mmotreka [JOK
>3 Mlrowau noA0GHEX pHryp https://m.edso:)_.I ru/5ee2a7d4
54 KonTponbhas pabota nmo Teme bubmmoreka [JOK
"ITinomans" https://m.edso0.ru/05f10573
Bbu6moreka [JOK
> Teopewma idaropa https://m.edsoi_.[ ru/7f631f27
56 [Tpumenenne Teopems [Tugaropa Bbu6mmotreka [JOK
MIpY PEIICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/4829510
57 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIPU PELICHNHN TPAKTUYECKHX 3a/1a4 https://m.edsoo.ru/a9fbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoteka [IOK
[P PELIEHUHU ITPAKTUYECKUX 3a1a4 https://m.eds00.ru/396250fc
59 [Ipumenenue Teopemsl [1udaropa bubmmnoreka HOK
[P PELIEHNUHU ITPAKTUYECKUX 3a1a4 https://m.edso00.ru/ec94e892
60 [Ipumenenue teopemsl [Iudaropa bubmuoreka [IOK
IIpY PELICHUHN NIPAKTUYECKUX 3a1a4 https://m.edso0o.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bu6muoreka [JOK
IPSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
62 [IponopumoHaIbHBIE OTPE3KH B bubmuoreka [IOK
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [TponoprimoHanbHBIC OTPE3KU B bubnuorexa [JOK



https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
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https://m.edsoo.ru/05f10573
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHaabHbIE OTPE3KHU B bubnmnoreka HOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[TponoprimoHabHBIC OTPE3KH B bubmmoreka [JOK

65
MPSMOYTOJIBHOM TPEYTrOJIbHUKE https://m.edso0.ru/861dfd7f

66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHnyc, KOCUHYC, TAaHT€HC U

67 KOTaHI'€HC OCTPOro yria bubmmorexa LIOK

poro yr https://m.edsoo.ru/132b4ef6
IPSMOYTOJIBHOTO TPEYTOJIbHUKA
CuHnyc, KOCUHYC, TAaHT€HC U
68 KOTaHT€HC OCTPOro yria bubmmorexa [JOK
POTO T https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
69 KOTaHT€HC OCTPOro yria bubmorexa LIOK
poTo I https://m.edsoo.ru/b41c27f9
MPSIMOYTOJILHOTO TPEYrOJIbHUKA

70 Tpuronomerpruueckue GyHKINU bubmmnoreka HOK
yrios B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

7 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/6b294349
KonrponbHas pabora no reme

72 "Teo l:)eMa HH(Ilfaro a ¥ HayaJja bubmorexa LOK

P | P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUH
73 BrnucanHnble v LIEHTpaIbHBIE YIIIbI Bubmmorexa [IOK
HEHTp . https://m.edsoo.ru/ae5f890d
74 BnucanHnble v LIEHTpaJIbHBIE YIIIbI Bubmmorexa [IOK
HeHTp E https://m.edso00.ru/d0233fa0
75 BrnrcanHbIE U IEHTPANIBHBIE YTIIIbI bubmuoteka [IOK



https://m.edsoo.ru/1ecbc886
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https://m.edsoo.ru/ccaee9b0

76 BriricanHbie ¥ IGHTpaIbHBIC YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron Mexay KacaTelIbHOW U XOpI0i Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 Yron Mexay KacaTelnbHOU U XOPI0i bubmmorexa [JOK
https://m.eds00.ru/09166b3d
79 VYTIIbI MeXKIY XOPIaMHU U CEKYITUMHU bubmmorexa [JOK
https://m.edsoo.ru/022e729c
80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU bubmorexa LIOK
https://m.edsoo.ru/84a32a80
81 Brnrcanablie U ONUCaHHbBIC bubnuoreka [{OK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/734d8ad9
82 Bnucannsie u onvcaHHEIS bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aa6clad6
83 CBoiicTBa ¥ MpU3HAKH BIUCAHHOTO bubmuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
85 CBoiicTBa M IPU3HAKH BOIMCAHHOTO bubnnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
86 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubmuoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacmnonokeHue 1Byx bubnunorexa LIOK
OKPYKHOCTEH https://m.edso0.ru/420d844e
88 B3aumHoe pacnionoxenue 1Byx bubmuoreka [IOK
OKPY>KHOCTEN https://m.edso00.ru/42da86f2
89 Kacanue okpyXHOCTEH bu6mmoreka [JOK
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https://m.edsoo.ru/4chf4ff9

90 K . bu6nunorexa LIOK
ACAHHC OKPYXHOCTCH https://m.edsoo.ru/52dcbe7d
01 OO61ue KacaTenbHbIE K ABYM bubmmoreka [JOK
OKPYKHOCTSIM https://m.edso0.ru/d2151a62
KonTpoabHas padora o teme "YTIisl
92 HIp HB fasd pabota 1o 1eM bubnunoreka LIOK
1 ACTRIPEX YTOMBHIIEH, CRASAHHAIC © https://m.eds00.ru/26055342
OKPYKHOCTBIO
II 0oOmenue. Pemenue
93 OBTOpeHI/IG 1 O0O0O0IIICHN INIICHU BI/I6J‘[I/IOTeKa ]_[OK
3ajiat, WITOCTPUPYIOIIIX CBAH https://m.edsoo.ru/74d89ab9
MC)KI{y pa3.HI/I'~IHI>IMI/I TECMaMU Kypca
I1 0oOmenue. Pemenue
94 OBTOPEHIE 1 0hOLII bubnuoreka [{OK
3ajiat, WTIOCTPUPYIOIIX CBASH https://m.edsoo.ru/6d05bcd8
MC)KI{y pa3.HI/I'~IHI>IMI/I TECMaMU Kypca
I1 000 . Pemienue
o OBTOPCHHE U 0000IIeHUE BuGmorexa [IOK
3ajiat, WTIOCTPUPYIOIIX CBASH https://m.edso0.ru/51013847
MEX/y Pa3IUYHBIMUA TEMaMH Kypca
IToBTOpenue u 0000meHne. Pentenne
9 FTOpEHHE H HHer bubmmoteka IIOK
3alat, HITHOCTPUPYIOUIHUX CBAN https://m.edsoo0.ru/248181a0
MEXy Pa3IUYHBIMUA TEMaMH Kypca
I1 e 1 00001tenne. Pemenue
97 OBTOpeHI/I %1 HNICHU IICHU BI/I6_]‘[I/IOTeKa HOK
3a/at, HITHOCTPUPYIOIIHUX CBA3N https://m.edsoo.ru/dad15fdc
MC)K]Iy paSJ'II/I‘IHI)IMI/I TEMaMHU Kypca
I1 e 1 0000111eHE. Pemenne
08 OBTOpeiH B bubmuoreka [{OK
3a/at, HIUTIOCTPHPYIOTIHX CBASH https://m.edso0.ru/6a69702b
Me>1<)1y paSJ'H/I‘-IHBIMI/I TEMaAaMHU Kpra
99 [ToBTropenue u o6o0mmenue. Permenne bub6muoreka [IOK

3aZla4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edso0.ru/0f5b4b87
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MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

100

101

102

[ToBTOpenue u 0600mIeHNE. Pemenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TEMaMHU Kypca

Wrorosas kKoHTpoOJbHAS paboTa

[ToBTOpenue u 0600mIeHNE. Perenue
3aJ1a4, WUTFOCTPUPYIONIUX CBS3U
Me)KI[y pa3JII/I‘IHI>IMI/I TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bu6nmorexa [IOK
https://m.edsoo.ru/7942fc3c

bub6nmoreka [IOK
https://m.edsoo.ru/c2695c10

bub6nmmoreka [IOK
https://m.edso0.ru/b4981045
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9 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
1 CuHyc, KOCHHYC, TaHT€HC YIJI0B OT 0 1 bubnmnoreka HOK
no 180° https://m.edsoo.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmorexa [JOK
TOXJECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
o 1
3 OPMYIIbT HPHBCACHIA https://m.eds00.ru/98813486
bubnunoreka LIOK
4 opwmynbt MpHBEACHHA . https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 bu6mmoteka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsaukoB. Teopema 1 bubmuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bu6nmorexa LIOK
7 T 1
copenMa CHiycos https://m.edsoo.ru/820ebf06
bu6nmorexa LIOK
T 1
8 copenMa CHiycos https://m.edsoo.ru/000dd68f
Pemenue npakTuyeckux 3aaay ¢
9 UCIIOJIb30BAHUEM TEOPEMBI 1 bubmmorexa LIOK
p https://m.edsoo.ru/da65db4c
KOCUHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npakTudeckux 3aaad ¢
bu6nunorexa LIOK
10 MCII0JIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemenne npaktuyeckux 3agad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI buGnuorexa [IOK
P https://m.eds00.ru/fd237192
KOCHHYCOB M TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢
12 UCIOJIL30BAHNEM TEOPEMBI buGnuorexa [IOK
P https://m.eds00.ru/66b247d5
KOCHUHYCOB ¥ T€OPEMBI CHHYCOB
Tpurosomerpuueckue ¢hbopMyIiIbl 11
13 HJII)O anu T : OJII:HI/IK(EI: . Bubmaorexa ITOK
Haw Tpeyr ’ https://m.eds00.ru/009bf17e
napajureJiorpaMma
Tpurosomerpuueckue ¢hbopmMyIiIbl 1
14 HJI'I)O agu T : OJILHI/IK(}; . Bubmiorexa OK
HIa TpeyT ’ https://m.edso0.ru/3479¢fa2
napajuiejorpaMmma
Tpurosomerpuueckue ¢hbopMyIIbl 1
15 HJI'I)O agu T : OJILHI/IK(}; . buGnuorexa [IOK
HIa TpeyT ’ https://m.edsoo.ru/c9e4273f
napajuiejorpaMmma
Tpuronomerpuyeckue GopMyIIbl U1t
16 HJII)O A T : OJ'II)HI/IKE,) P bubmiorexa LOK
tHan Tpeyr ’ https://m.edsoo.ru/35e8ab1f
napasuiesiorpaMma
bubmmoreka IIOK
17 (6)) r
OpMyJia L epora https://m.edsoo.ru/ad8e9d59
bu6mmoreka IIOK
18 ®opmyxa I'epona https://m.edsoo.ru/8fb80467
bubmmoteka IIOK
19 ®opmyna I'epona https://m.edso0.ru/03b9324c
dopMya IUIOIIAH BBITYKIOTO bu6muoreka [JOK
20 ..
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/e20462b0
91 ®opmya MmIomaau BEITYKIOrO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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99 KontponpHast pabora o teme Bu6muotexa [JOK
"Pemienue TpeyrojbHMKOB" https://m.eds00.ru/71316455
93 Xop/bl ¥ TOI00HBIE TPEYTOJLHUKH B bubnmnoreka HOK
OKPY’KHOCTH https://m.edsoo.ru/dee5b11d
24 Teopema 0 IpOU3BEAECHUN OTPE3KOB bubmmoreka [JOK
xopa https://m.edso0.ru/9a6b9583
25 Teopema 0 IpOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
xopa https://m.edso0.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEKYIINX https://m.edsoo.ru/7c74ebdb
97 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CEKYIINX https://m.edsoo.ru/ccdb3092
28 Teopema 0 KBajipaTe KacaTeabHON bromiorexa LIOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpare KacaTelabHOU bubmrorexa LIOK
https://m.edso00.ru/d6df6c82
30 Teopembl UeBbl 1 MeHnenas ]r?tlfr?sj?/l//lr?::(;(si(])_.[rou}fz 218dfa
31 Teopembr UeBsl 1 Menenas ﬁg{i?;;fg;gﬁ}: 463¢1he
bubnnorexa [JOK
32 Teopener Heer 1t Menenas https://m.edso:)_.[ ru/ela8laa9
bubnuotexa [JOK
33 Honsrie o romoteTii https://m.edsoé.I ru/14e624fd
34 KonTponbhas pabota no teme bubnuorexa [IOK
"TTonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHHE NPSAMON Ha MIIOCKOCTH. bubnmnoreka [JOK

YrnoBoi kKodpPUIUEHT U CBOOOTHBIN

https://m.edsoo.ru/2dcfad6b
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YJICH, UX I‘COMeTpI/I‘-IeCKI/If/i CMBICJI

VYpaBHeHrEe NPSIMOil Ha TIIIOCKOCTH.

bu6nmorexa [IOK

36 Yr1080it KO3} GuIICHT HUCBO6OHHHH https://m.edsoo.ru/fa4fb1b3
YJICH, UX TEOMETPHUECKUN CMBICTT
[TapannenbHOCTD U
37 MEePIEHINKYIISIPHOCTD MIPSAMBIX (Uepe3 bubmorexa LOK
p f[ yip P p https://m.edso0.ru/6d686658
YTII0BOM KO3 (DUITHECHT)
bubnuoreka [{OK
38 ¥ PaBHEHHe OKPYKHOCTH https://m.edso00.ru/1658a6fd
Haxoxnenne nepeceueHuit
39 OKPY>KHOCTEH U IIPSIMBIX B bubmmorexa [JOK
Py P https://m.edsoo.ru/36de713a
KOOpJIMHATAX
Haxoxnenue nepeceuenuit
40 OKPY>KHOCTEH U IPSIMBIX B bubmmorexa [JOK
Py P https://m.eds00.ru/5777b234
KOOpJIMHATAX
®opmysa pacCTOSHUS OT TOUKH J10 bubmuoteka [IOK
41 .
IPSAMOi https://m.edsoo.ru/5ffdeecd
[Tnomans napaiienorpaMmma B
42 KOO mHII[{aTa; HOH}ITI/IIe) 00 bubmorexa HOK
P S https://m.edsoo.ru/19f84dae
OpPUEHTUPOBAHHOM TIIOMIAIN
[IpuMeHeHne MeToa KOOpUHAT B
43 HpaKTI/I‘IeCKI/I-O I/Ief{TI/I OII:;J.HHHBIX bubmorexa LOK
P P P https://m.edsoo.ru/7b10a3a5
TEOMETPHUECKUX 3a7auax
44 KonTponbhas pabota no teme bu6muoreka [JOK
"Meton koopauHar" https://m.eds00.ru/b1271082
but6mmorexa [IOK
45 B
CKTOPEI Ha TIOCKOCTH https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjia TPEYTrOJIbHUKA U
napajuiejaorpamma

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

C0XCHHE U BIUNTAHHUC BCKTOPOB —

bu6nmorexa [IOK

47
FIPABILIA TPEyTOILHHKE U https://m.edsoo.ru/01d8e6al
napasuiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO brbmmorexa [JOK

P https://m.edsoo.ru/e540d478
bubnuoreka [{OK

4 K

o OOPAMHATH BeKTopa https://m.edsoo.ru/2278518f
Ci10’keHHE U BBIYUTAHHE BCKTOPOB,

50 MHOKEHHE BEKTOpa Ha YHCIIO B bubmmorexa [JOK
y p https://m.eds00.ru/c492667b
KOOpAHUHATax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

51 MHOKEHHE BEKTOPa Ha YUCJIO B bubmmorexa [JOK
4 p https://m.edsoo.ru/2560ab87
KOOpAHUHAaTax

59 [TpumeHeHHEe BEKTOPOB B (DPUBHKE, bubmmnoreka HOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [JOK
Paznosxenust BEeKTOpOB 10 6a3ucy https://m.edso0.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnmnorexa [JOK
Paznoxxenust BEeKTOpOB 1o Oa3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
PaznoxxeHns BeKTOpoOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
CkaysipHOE MTPOU3BEICHUE BEKTOPOB,

56 F€OMETPUYECKUI CMBICT U bu6muoreka [JOK
BBIPAKEHUE B IEKaPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJMHATAX

57 JucTpruOyTUBHOCTH CKAJIIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

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

CkansgpHoe Mpou3BeIeHNE U

bub6nmoreka [IOK

58
MPOEUUPOBAHNE https://m.edsoo.ru/0f16f5da
[IpumeHeHue cKaIsipHOTO
59 MIPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
P A POB A https://m.edsoo.ru/9d7b1240
HAXO0X/ICHUS JUIUH U YTJIOB
[IpuMeHeHue cKasIpHOro
60 MIPOU3BEICHUS BEKTOPOB JIs bubmmorexa LIOK
p a pOB & https://m.eds00.ru/99791584
HAXO0XICHUS JUIUH U YTIIOB
[IpuMeHeHne cKasIpHOro
61 MIPOU3BEICHUS BEKTOPOB ISt bubmmorexa [JOK
P A OB A https://m.eds00.ru/894c1248
HaXO0X/IEHUS JUIMH U YIJIOB
62 Penrenne reoMeTpuyecKux 3a7ad ¢ bubnnorexa [JOK
IIOMOIIBIO CKAJISIPHOTO MPOU3BENCHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomeTprueckux 3aaad ¢ Bbu6moreka [JOK
IIOMOUIBIO CKAJIIPHOTO MPOU3BEICHUS https://m.edsoo.ru/75a5e4a7
64 KonTponbHas padbora no teme bubmmnoreka HOK
"BexTops!" https://m.edso00.ru/55678a9d
65 [TpaBrIIBHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE HX 3JIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.eds00.ru/2517463d
67 [TpaBuIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYMCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIIEHUE UX BJIEMEHTOB https://m.edso0.ru/a16f6e98
69 Yucno m 1 1IMHA OKPYKHOCTH bubmmorexa LIOK

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

70 Hueno T i ATHHA OKPYKHOCTH https://m.edsoo.ru/825e73c7
71 JlmuHa TyTH OKPY>KHOCTH bubmmorexa [IOK
AV 0Dy https://m.eds00.ru/3c2983f9
72 JlmuHa TyTH OKPY>KHOCTH bubmmorexa [JOK
AYTHL OKPY https://m.edsoo.ru/4eb62ffb
bu6nmoreka IIOK
3 Panmantia Mepa yria https://m.edsoo.ru/d3b68dca
bubnunoreka LIOK
74 P
IHAHHAA Mepa yrta https://m.eds00.ru/e97f0369
75 Ilnomanes kpyra u €ro 3JIeMEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae kpyra v €ro 3J€MEeHTOB bubnuoreka [IOK
(cexTopa u cermMeHTa) https://m.edsoo.ru/10a2b760
77 [Inomaap Kpyra u €ro 3J€MeHTOB Bbu6mmoreka [JOK
(cekTopa U cerMeHTa) https://m.edso0.ru/0d98bb54
Brruucnenue nepumMeTpoB u
78 Iomaaen Guryp, BKIFOUAIOIINX bubmmorexa LIOK
A M - https://m.eds00.ru/1f673d06
AJIEMEHTHI KpyTa
Boruncnenue nepumMeTpoB u
79 Iomaaen Guryp, BKIFOUAIOIINX bubmmorexa LIOK
al P B https://m.edsoo.ru/a4bcd171
AJIEMEHTHI KpyTa
80 KonTponsnas no teme "J{nuna bu6muoreka [JOK
OKpPY’XKHOCTH M IToIaas kpyra" https://m.eds00.ru/0353e638
but6mmorekxa [IOK
81 Hentpanbias cummerpis https://m.edsoo.ru/e63ff8f2
82 LlenTpanbHO-CUMMETPHUHBIE (PUTYPHI bubnmorera HOK

https://m.edsoo.ru/5dbbfd1f
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bubnunorexa LIOK

83 Hosopor https://m.edsoo.ru/a59548ae
bu6nmorexa [IOK
84 OceBas cummeTpHs https://m.edsoo.ru/de5f1903
[ToBTOpenue u 00600IIeHNE. Permenune
85 3aJ1a4, WIIICTPU HUX CBSI3U bubmmorexa [JOK
A, ThHpyIom https://m.edsoo.ru/46bcel28
MEXy Pa3InIHBIMH TEMaMH Kypca
86 @urypsbl, CHMMETPHUYHBIE Bbu6mmoteka [IOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
bubnunoreka LIOK
7 I1 7
8 ApAILTICILHBI IEPpEHOC https://m.edsoo0.ru/3b681983
88 [NoHsTHE ABUKEHUS U €TO CBOMCTBA bubmorexa OK
A https://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
89 P
aBEHCTBO (HIyp https://m.edsoo.ru/aba7d464
IIposiBieHUS CUMMETPUU B IIPUPOJE, bubmmnoreka HOK
90
JKUBOIIUCH, CKYJIBIITYpE, apXUTEKType https://m.edsoo.ru/92b823fd
01 KoMmmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocreiinine npuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOopenue u o6061meHue. Pemenue
92 3aJ1a4, WINIFOCTPH UX CBSA3U bubmorexa HOK
e, TpHpYioI https://m.edsoo.ru/efefea93
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Permenue
93 3a7a4, WUIIOCTPHU HUX CBSI3U bubmorexa [TOK
fad, prpYyIoi https://m.edsoo.ru/c58e409e
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenne
bubmmoreka [IOK
94 3a/1a4, WJUTIOCTPUPYIOLIUX CBSA3U

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

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



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

[ToBropenue u o600mmenue. Pemenune

95 3a1a4, WITKCTPUA HUX CBS3U 1 bubmorexa [IOK
A, ThHpYIom https://m.eds00.ru/a78455¢c5
MEXTy pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u 0600mmenue. Pemenune
96 3a/1a4, WUIFOCTPH [UX CBS3U 1 bubmorexa HIOK
) pupyro https://m.edsoo.ru/2e7695cf
MEX/y Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpenue u 0600IIeHNE. Permenune
97 3a/1a4, WUIFOCTPH WX CBA3U 1 bubmorexa HOK
A, TpHpYIoL https://m.edso0.ru/6383d98a
MEXy Pa3IMYHBIMUA TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
98 3a7a4, WUIFOCTPU HUX CBS3U 1 bubmorexa LHOK
Aad, ThHpyrot https://m.edso0.ru/89c5365f
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpeHue u 00600mIeHNE. Perenune
99 3a7a4, WUIFOCTPU HUX CBS3U 1 bubmorexa [JOK
Jadq, TPUPYIOLT https://m.edsoo.ru/0Odcedafl
MEXy Pa3IMYHBIMUA TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue
100 3a11a4, WINIFOCTPH [IAX CBA3U 1 bubmorexa [OK
, TpUpYyIO https://m.edsoo.ru/27b735e9
MEXy Pa3IUYHBIMUA TEMaMH Kypca
bubmmoreka IIOK
101 " 1
0 TOroBas KOHTPObHAs padoTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06061eHue. Peenue
102 3aJ1a4, WINIFOCTPH [IAX CBA3U 1 bubmorexa [OK
) TPUPYIO https://m.edsoo0.ru/1852817¢e
MEKy Pa3IMYHBIMUA TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f
https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

I'eomeTpus

6.1

Pacno3naBate W3y4YeHHBIE TEOMETPUYECKHE (UTYpBI, OINPEOeNsATh WX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb TreoMeTpuueckue  (Gurypsl,
BBITNOJIHATh YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh IMHENHBIE U YIJIOBBIE
BEIMYMHBI. Pemiate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIMYUH

yTJIOB

6.2

Jenate rpy0Oyi0 OLEHKY JMHEHHBIX U YIVIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSJIKY BEIUYUHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKU K TCOMCTPUICCKUM 3a/ladyaM

[Tonp30BaThcss TNpPU3HAKAMH PABEHCTBA TPEYTrOJBLHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PAaBHOOCIPEHHBIX TPEYTOJILHUKOB TPHU PEIICHUH
3a1a4
HpOBO)II/ITI) JIOTUYCCKHUE PaACCYKIACHUA C NCITOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

ITonmp30BaThbCcsl TMpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOWMCTBOM MEIWaHbl, NPOBEAEHHOW K THUNOTEHY3€ NPSAMOYIOJbHOTO
TPEYTrOJbHUKA, B PEIICHUU T€OMETPUUYECKHUX 33724

Onpenendarb nNapayieIbHOCTh MPSMBIX C [OMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuUMHU cekymas. OmnpeaensTe NapauIeIbHOCTh MPSMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOW JO TOYEK
JPYTror NpAMoit

Pemate 3agaun Ha KjaeT4aTOM 6YM3.1"C

6.9

HpOBO}]I/ITB BBIYHMCIICHHUA W HaAXOJHUTh YHCIIOBBIC H 6YKBGHHBIC 3HA4YCHUA
YIJI0OB B TCOMCTPHYCCKUX 3aaadaxX C HCIOJb30BAHUEM CYMMbBI VYIJIOB
TPCYIrOJIbHUKOB W MHOTI'OYI'OJIbHHUKOB, CBOICTB YTJIO0B, 06p8.30BaHHLIX npu
MEepeCCUYCHUN ABYX apaJlsICJIbHBIX MPpAMBIX ceKymeﬁ. Pemarn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHUC YIJIOB

6.10

Bnanerp moHATHEM TeOMETPUYECKOTO0 MecCTa TOUYEK. YMETh OINpeAelsiTh
OHCCEeKTpUCYy YyIjla M CEepeAUHHBbIH NEePIeHIUKYIAp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

@opMyTUPOBATH ONpEACNICHUsI OKPYKHOCTH M Kpyra, XOopAbl U AHaMeTpa




OKPY’KHOCTH, IIOJIB30BATHCA UX CBOMCTBaAMH. YMETh NPpUMCHATH OTU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Bilagers nmoHATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPYXHOCTH, YMEThb
HaxoauTh €€ 1eHtp. [lomb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 VJIJIOB TPEYTONbHUKA MEPECeKAIOTCs B OJHOM TOYKe, U O TOM, 4TO
CepeIMHHBIC TIEPICHIUKY/ISPbI K CTOPOHAM TPEYTOJIbHUKA TEPECeKAIOTCs B
OJTHOH TOYKE
BrnasieTh NOHATHEM KacaTeIbHOM K OKPY)KHOCTH, TTOJIb30BATHCS TEOPEMOU O
6.13 NEPICHANKYIAPHOCTH KacaTeIbHOW M pajuyca, MPOBEAEHHOTO K TOYKE
KacaHHsI
6.14 [Tonp30oBaTbcss ~ MPOCTEUIIMMHU ~ TEOMETPUYECKUMH  HEPAaBEHCTBAMH,
' NOHUMATh UX MPAKTHYECKUI CMBICI
6.15 [TpoBOIUTH OCHOBHBIC T€OMETPHUECKUE TIOCTPOCHUS C MOMOIIBIO UPKYJISI
' ¥ JIMHEAKH
8 KUIIACC
Kon .
IIpoBepsiemble NpeaMeTHbIE PE3YJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111ero 00pa30BaHMs
pe3yJbTara
6 I'eomerpus
6.1 PacniosHaBath OCHOBHBIE BHIBI YCTHIPEXYTOJBHUKOB, HX 3JIEMEHTHI,
' MOJIb30BAThCS X CBOMCTBAMHM MPU PEIICHUU TE€OMETPUUYCSCKHX 33124
6.2 [IpuMeHATH CBOWCTBA TOYKH MEPECEUCHUST MEAMAaH TPEYrobHUKA (IIEHTpa
' Macc) B pELIEHHH 3a1a4
Brnanets moHATHEM CpeIHEH JIMHUU TPEYTOJIbHUKA U TPAICIUH, IPUMEHSTh
6.3 UX CBOWCTBA TP PEIICHUH TEOMETPUYECKMX 3a1ad. [loyb30BaThCs
' Teopemoit Daneca 1 TEOPEMOI O MPONMOPIIMOHATBHBIX OTPE3Kax, MPUMEHSTh
WX IS PEIIeHUs MPAKTHUECKUX 3a1a4
6.4 [lpuMeHsAT,  TpPU3HAKM  MOAOOHMS  TPEYrOJIBHUKOB B PCIICHUU
' TFCOMETPHUUCCKUX 3a1a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHuss reoMeTpUYECKHX U
6.5 npakThdeckux 3amad. CTpOMTh MAaTEMAaTHYECKYIO MOJENb B MPAKTHYECKUX
' 3aja4ax, CaMOCTOSTEIbHO JeaaTh YepTEX M HAaXOAWTh COOTBETCTBYIOIIHE
JUTHHBI
Bnamets MOHATHSIMH CHHYCa, KOCHHYyCa M TaHTE€HCa OCTPOro yria
6.6 NPSIMOYTOJIBHOTO TpEyrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHUSMH IS
peIIeHHsI MPaKTHYECKUX 33124
6.7 Bbraucisars (pa3iuvHbIMEA CIIOCOOAMH) TUIOIIAAb TPEYTOIbHUKA U TUIOIA N

MHOTOYTOJIBHBIX (GUTYp (MONB3YACh, TA€e HEOOXOIUMO, KaIBKYJISITOPOM).




[IpuMeHATH MOyYEHHBIE YMEHMS B IIPAKTUYECKUX 3aa4ax

6.8

6.9

Brnanete NOHATUSMH BIHMCAHHOTO WM LEHTPAJIBHOIO YIJIa, MCIOJIb30BaTh
TEOPEMBbI O BIIMCAHHBIX YIJIAX, YIiaX MEXIY XopAamu (CEeKYIIMMH) U YIJie
MEK]ly KacaTeIbHOM U XOPIOM MPU PELIEHUH T€OMETPUYECKUX 3a/1a4
BianeTe MoHATHEM ONKMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJbHUKA IIPU PELICHUH 3a]a4

6.10

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsTh MONMYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUECKUE
MOJIENI JUIs 3a/la4 PEAJbHOW JKW3HU W TPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C TIPUMEHEHHUEM TOAO0OHSIM TPUTOHOMETPUU (ITOJIB3YSICh, TIe
HE0OXOMMO, KAIBKYJIATOPOM )

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (YHKIUH OCTPHIX YIJIOB, HAXOAWUTh C HUX
NOMOULIBI0  pPAa3JIMYHbIE  DJJEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHMKA
(«perieHue TNPSMOYTOJIBHBIX TPEYrOJIbHUKOBY). Haxoauth (C MOMOIIBIO
KaJIbKYJIATOPA) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAUEHUH

6.2

ITonp3oBaTbCs dbopmynamu MIPUBEECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIAECTBOM JUIsl HAXOXKIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETUUMHAMU

6.3

Hcnonp3oBare TeOpeMBI CHHYCOB M KOCHHYCOB JUI  HAaxOKJEHUS
pPa3IUYHBIX JJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHHE TPEYroJbHUKOBY),
IIPUMEHSATH UX IIPU PELICHUU T'€OMETPUYECKUX 3314

6.4

Bnagers moHsTHMSAMH  npeoOpa3zoBaHMA  MMONOOMS, COOTBETCTBEHHBIX
2JeMEHTOB TOA0OHBIX ¢uryp. Ilomp3oBaThcs cBoOWCTBaMU  1MOI00MS
MPOU3BOJBHBIX (GUTYp, YMETh BBIYUCIATH [UIMHBI UM HAXOAMTh YIJbl Y
no100HbIX (uryp. [IpumMeHsaTh CBOMCTBA 10100MSI B MPAKTUYECKUX 3a/1a4ax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYP B OKPYXKAIOIIEM MUPE

6.5

6.6

[Tons30BaTbcst TeopeMaMu O  TPOU3BEIECHUU  OTPE3KOB  XOpH, O
MIPOM3BEIEHNHU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTelIbHON

[Tonp30BaThcs BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUNA U (PU3MUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX M (U3NYECKUX 3a/a4.
IIpuMeHATH CKaJIIpHOE NPOU3BEACHUE BEKTOPOB I HAXOXACHUS JUIMH U
YIJIOB

6.7

ITonap30BaThCs MCTOOM KOOpJAWHAT Ha IIJIOCKOCTH, IPHUMCHATH €rOo B
PCIICHUU T'COMCTPUYCCKUX U MMPAKTUYICCKUX 3a1a1




6.8

Bragerp MOHATHSMH MPaBUIHBHOTO MHOTOYTOJILHUKA, JITHHBI OKPYKHOCTH,
JUIMHBI YT OKPY)KHOCTH W PaJMAaHHON Mepbl yria, YMETh BBIYHUCIATH
wiomaab Kpyra M ero uacred. I[IpuMeHsAT, NOJTy4YyeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7ja4ax

6.9

Haxomute ocu wnM HEHTPbl CUMMETpHH (GUTYp, MPUMEHSTh JBUKCHHUS
IJIOCKOCTH B IIPOCTEHIINX CIIydasx

6.10

[IpuMeHsTh MONy4YeHHbIE 3HAHHS HA MPAKTHUKE — CTPOUTh MaTeMaTHUYecKue
MOJCNIA I 3aJady peajbHOM XWU3HH W NPOBOAUTH COOTBETCTBYIOIIWE
BBIUMCJICHHSI ¢ MPUMEHEHHEM IOJAO00MSIH TPUTOHOMETPUYCCKHUX (HYHKIUI
(MoNB3ysACh, IIe HEOOXOIUMO, KaTbKYJISTOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
Hauvanenubie nonsitus reomerpun. Touka, mpsiMmas, OTpe30K, Jyd. YToid. Bumsl
6.1 yrioB. BeprukanbHble U CMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyrojbHUK. [lapamiensHoCTh U NepreHUKYIIPHOCTD MPSIMBIX
6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OceBOW cuMMeTpuu. lIpumepsl
' CUMMETPHUU B OKPY>KAIOILEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIS U JInHEHKU. TpeyroiabHuk. Beicora,
' Me/MaHa, OMCcCeKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIIN U PAaBHOCTOPOHHUM  TPEYrOJIbHUKH. HepaseHnctBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJILHUKOB
6.6 CpolicTBa M TNpPHU3HAKU MapaJjIesbHbIX NpsAMbIX. CymMMma yIJoB TpEyrojbHUKA.
' BHemHue yriel TpeyrojabHuKa
[IpssmoyronbHblii  TpeyrodbHUK.  CBOHCTBO  MeAMAaHBl  MPSMOYTOJIBHOTO
6.7 TpeyrojbHUKa, MpOBENEHHOM K  rumoreHy3ze. llpusHaku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYrofbHBIN TPEYroabHUK ¢ yriioMm B 30°
HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUJIMHE
6.8 JIOMaHOH, TeopemMa O OonblleM yriae U OONbIIeH CTOPOHE TPEYroJbHHKA.
[lepnieniuKynsip ¥ HaAKJIOHHAs
6.9 I'eomeTprueckoe Mecto Touek. buccekTpuca yria u cepeIMHHBIN EPIEHAUKYIISIP
' K OTPE3Ky KaK T€OMETPUUYECKUE MECTA TOUEK
6.10 OKpyYyXHOCTh W KpPYT, XOpJla U AUAMETP, UX CBOMCTBA. B3anMHOE pacnonoxeHue
' OKPYKHOCTH U nipsimoii. KacaTenbHas 1 cexymasi K OKpy>KHOCTH
6.11 OKpyKHOCTb, BIHMCAaHHas B Yroji. BrucaHHas u oOIUCaHHAass OKPYKHOCTU
' TPEYroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKUA U CBONCTBA




Tpaneuusi, paBHOOOKasi Tpameuus, €€ CBOMCTBa M mNpu3Haku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuanbl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyroiapHuKa
6.6 [TomoGue TpeyroabHUKOB, Ko3(p¢dumument mnoxodbus. IlpusHakum mnOH00USA
' TpeyroiabHUKOB. [IpruMeHeHne nogo0ust pH PeleHUH MPAKTUIECKUX 3a/1a4
6.7 DopmyIbl U1 IIIOLIAANA TPEYTOIbHIKA, apajienorpaMmma, pomoa u Tpanenuu
6.8 CaoiicTBa momazaei reomerpudeckux puryp. OTHOIIEHUE TUIOMAACH 0I00HBIX
' uryp
6.9 Brprunciienne miomanei TpeyroJbHUKOB W MHOTOYTOJIBHMKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mnpu pemeHUH
' MPAaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YIJla HPSMOYTOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUYECKUE (YHKIIMU
yrioB B 30°, 45° u 60°
6.12 BnucanHble U LIEHTpaJIbHBIE YIJIbl, YTOJI MEXAY KacaTeJbHOH M XOpJAOW. YTIIbl
' MEX/1y XOpJlaMU U CEKYILIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETHIPEX YT OIBHUKU
6.14 B3aumHoe pacnonoxkeHue AByx OKpyxkHocTed. Kacanue okpyxkHoctel. OOmiue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kona IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xkocunyc, tanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJECTBO. POPMYJIBI IPUBEACHUS
6.2 Pemenune tpeyronbHukoB. Teopema KOCHHYCOB U Te€OpeMa CHHYCOB. Pemienue
' IIPAKTUYECKHX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue nooous. [1o100Me COOTBETCTBEHHBIX 3JICMCHTOB
6.4 Teopema 0 NpPOM3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O IMPOU3BEIEHUHM OTPE3KOB
' CEeKYILIMX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop, nnuHa (MOaynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOIOIOKHO
6.5 HallpaBJI€HHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, pPABEHCTBO BEKTOPOB,
' omepanuu HajJ BekTopamu. Pa3iiokeHHe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel Bektopa. CKalsipHOE NPOU3BEACHHE BEKTOPOB, NPUMEHEHHUE IS




HaXOXXIACHUA NJIMH U YyIJI0B

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSMOW U OKPYKHOCTH B

6.7 KOOpJMHATaX, NEepeceyeHre OKPYXKHOCTeW M TpsAMBIX. MeToa KOOpIMHAT H €ro
MPUMEHCHUE
6.8 [IpaBuIBEHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yria, BIYUCIEHHE JJIMH JIyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMEeHTa
6.11 JIBuKeHHsSI TUIOCKOCTM W BHYTPEHHUE CcuUMMeTpuu (uryp (dIeMeHTapHBIC

npeacrasienus). [lapamiensusiii neperoc. [ToBopot



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 Pe3y1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
oOpa3zoBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHAMU: MHOXECTBO, IOJMHOXECTBO, OlEpalun
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, ILIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXECTB [UIsl ONHCAaHUS PeallbHbIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HUCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPUBOAUTL IIPUMCPbBI W  KOHTPIPUMEPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMeHue OIICpHUPOBATL TIIOHATUAMU. HATYpaJbHOC 4YHCJIO, IIPOCTOC U
COCTaBHOE YHCIIO, IEIUMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsTHYHAs IPOOb,
CTaHJAPTHBIA BUJ YHMCJIA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YMCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBUS C
YucCiiaMi, CpaBHUBATb W YIOPAAOYHMBATHL 4YMCJIa, MPCACTABIATL 4YHCJIa Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBaTb MNOHATHSIMM: CTEINEHb C LEIbIM IIOKa3aTENeM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEeHb, MHOTOWIEH, alredpandeckas Apoos,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHHUE BBINOJHATH pacuérel Mo Qopmyiaam, npeoOpa3oBaHUs
HENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3’I0KeHUEe MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHUCIOBOE PABEHCTBO, YpPaBHEHHE C
OJIHOW NMEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemarh JMHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CHUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCJE IpHU
pEelIeHUH 3aJay U3 JPYruxX NpPeIMETOB U MPAKTHMUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJIUHATHYIO MPSMYIO U KOOPAMHATHYIO IUIOCKOCThH JJIst
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (yHKIMS, rpaduk GyHKIMH, HYIU
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HAWOONIbIIee W HAaWMEHBIIEEC 3HAYCHUS (PYHKIMH, YMEHHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHMOHAIBLHOCT, JIMHEHHAsI
byHknus, KBaapaTuyHas (QYHKIUS, oOpaTHAas MPONOPIHOHAIBHOCTS,
napaboia, runep0oa; yMeHHue CTpOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aJad W3 APYruX Yy4eOHBIX MPEIMETOB U PEATbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMYyJIaMU 3aBHCUMOCTH MEKIY BETHYUHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YyMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElIeHUU
3a7a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 33a4 Pa3HbIX TUIOB (B TOM YUCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, paboTy, IIEHy TOBapOB M CTOMMOCTb HMOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHPABICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTaBJIATh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBAOIN0100HOCTb MOJTYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAME: (QUIYypa, TOYKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, Yroll, MHOTOYIOJIEHHK, TPEYTOJbHHK, paBHOOEAPCHHBIA U
PaBHOCTOPOHHUI TPEYTOJIBHHUKH, MPSIMOYTOJIBHBIN TPEYroJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOBHUK,
napajieiorpaMM, poMO, IPSMOYTOITBHUK, KBAIPaT, TPANEIHs; OKPYKHOCTH,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4M, B TOM YHUCIIE U3 MOBCETHEBHOM >KM3HM, HAa HaXOXKACHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (GUIYyp U
(baxToB

10

11

YMeHue omnepupoBaTh IOHATHUSIMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYroJIbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSMBIX, YroJl
MEXy MPSIMBIMH, NEPIEHINKYISIP, HAKIOHHAS, TPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U mojodue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPYKAIOLIEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) IIOHATUAMU:. AJIMHA, paCCTOHHI/Ie, yl"OJ'I (BGJ’IH‘IHH&
yrila, CHHYC U KOCUHYC yTila TPEeyrojbHHUKA), IJIOLAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
dbopMyITBI IEpUMETPA U TUIOIIAU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
wiomaau Kpyra, o0beMa NPSIMOYTOJBHOTO TMapajulefienuneaa; yMeHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAeH
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YMmenue  u3zo0pakaTb  MJIOcKMe  GUIYpRl W UX  KOMOWHAIMH,
OPOCTPAaHCTBEHHBbIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIBHOMY
OIMKMCaHUIO
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YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CUCTEMa KOOP/AMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BEJACHUE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJISl MPEACTABICHUS JAHHBIX M PEIICHMs 3aj]ay, B
TOM YHUCIIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU
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VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KpPYTOBLIC JUarpaMmbl,
TaOJIUIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHBIIICE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIAX ¥ HA JUarpaMmax, OTPaKAroIlyK) CBOWCTBA M XapaKTEPUCTUKU
pealbHBIX TPOIIECCOB W SIBJICHHN; YMEHHE pAacIliO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4dalHBIA ONBIT  (Clay4yailHbIN
OKCIIEPUMEHT),  JJEMEHTApHOE€  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4yalfHOTO OIIbITa, CllyyailHOe COObITHE, BEPOSTHOCTb COOBITHS; yMEHHE
HaXOJUThb  BEPOATHOCTHM  CIy4alHbIX  COOBITMM B OmBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelaTh 3ajauu
METOIOM OpPIraHHW30BAaHHOIO Iiepedopa M C HCHOJIb30BAHUEM IIpaBUJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUI B OKpYXKAaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSTHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX
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YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOM JUIsl PELIEHUS 3aJauH,
IIPUBOAUTH NPUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUpOJE U
JKU3HHM, PAaCIO3HABaTh IPOSBIICHHE 3aKOHOB MAaTE€MAaTHKH B HCKYCCTBE,
ONMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, IOJYYECHHBIE B XOJIE
pa3BUTHSA MaTEMaTUKHU KaK HAyKd, IIPUBOJUTH IPUMEPBI MATEMATUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



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

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BIYKCICHUS
11 HarypanbHble u nensle uncna. Ipu3Haku AeIMMOCTH LEbIX Yncell
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTHl, OECKOHEYHBIE MEPHOANYECKHE
npodu
13 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMHU
14 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALUHU C JEHCTBUTEIILHBIMU YHCIaAMHU
15 [TpubnnxEHHBIE BEIYUCICHUS, IPABUIa OKPYIJIEHUS, IPUKUKA U OLIEHKA pe3yJibTaTa
' BBIUMCIICHU N
2 AnrebpanuecKue BRIPAKCHUS
2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )
59 Crenesb ¢ 1enbIM mokaszareneM. CTeneHb ¢ palMoHaNbHBIM MOoKa3areneM. CBOHCTBa
' CTENEHU
2.3 MHorouseHsl
2.4 Anrebpanueckas 1poOb
95 ApudmeTnueckuii KOpeHb HaTypanbHOW creneHH. JlelcTBus ¢ apudmMeTndecKuMu
' KOPHSIMH HaTypaJbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUIN
3.9 Hensle u apoOHO-panMoHanbHblE HepaBeHCTBa. CHCTEMBl UM COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenue TekcTOBBIX 3a1a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CLIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmMyiia CI0KHBIX MPOIIEHTOB
5 OyHKIIH
OyHKIM, crocoOb! 3aganus QyHkuuu. I'papuk ¢pyHkiuu. O6macTe onpeaeneHus u
51 MHOKeCTBO 3HaueHui QyHkuuu. Hynu dynkuuu. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl U MHUHHMYMBI (YHKIHU.
Haubosnbiiee u HanMeHbIee 3HaUYeHUE (PYHKIIMU Ha IPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U IIJIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue Gpurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh B KPYT'
7.5 N3mepenue reoMeTpuuecKuX BEITUYHH
7.6 Bexkropsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




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

* MaTtemartuka. BepossTHOCTb U CcTaTUCTHKA: 7-H Kj1acc: yriayOJIeHHBIH YPOBEHb:
yuebHuK; 1-e uznanue bynumosud E.A., BynsiueB B.A. AkiinonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»

* Maremaruka. BeposTHOCTb U cTaTUCTUKA: 8-i KJ1acc: yriayOJeHHBIM YPOBEHB:
yueOHuk; 1-e uznanue bynumouu E.A., bByneaeB B.A. AxkuronepHoe 00111€CTBO
«M3narensctBo «IIpocsemenue»

* MaremaTuka. BepossTHOCTb 1 cTaTUCTUKA: 9-11 Ki1acc: yriiyOJIeHHBIN ypOBEHb:
yueOHuK; 1-e n3nanue bynumouu E.A., BynberueB B.A. AkunonepHoe 00111eCTBO

«M3parenbctBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






