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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEU 1EIbI0 00ECeunTh U3yUeHUE CBOMCTB M Pa3MepoB (GUTYp, HX
OTHOIIEHWH U B3aMMHOE pACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JTUHHIO. L[eHHOCTh M3ydeHHs TeOMETPHUH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JIeHUs «OT TPOTUBHOTO», OTJIMYaTh CBONCTBA OT TPHU3HAKOB,
dbopmynupoBath oOpaTHbie yTBepkaeHUs. Ocoboe 3HaUeHre T0Ka3aTeNbHas JIUHUS
UMeeT JJI yrIIyOJIEHHOTO N3YUYEHUSI MAaTEMAaTHUKH.

[{enpr0o M3yueHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MAaTEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOydarommiicss  JOJDKEH  HAy4YUThCS  ONPENEIATh
T€OMETPHUECKYI0 (UTYpPY, OINHKCHIBATh CIOBAMH YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
OINTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTEIbHAS JIMHUS B M3yUYCHUU T€OMETPHUHU.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYYaloUIHiCs YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEANTbHBIX JKU3HEHHBIX CUTyalldil, IPOBOJIUTH
BBIYHCIICHUS U OIIECHUBAThH aJIEKBATHOCTh MOJTYUYEHHOTO pe3yJibTara.

Oco6eHHOCTh YueOHOTO Kypca yriayOJaéHHOT0 U3YyUYeHHsI T€OMETPUU COCTOUT B
TOM, YTO OOyYalOIIMECs HE MPOCTO 3HAKOMSITCS C OTMPEACIEHHBIMH MOHATHIMH, a
YBEPEHHO OBajeBaloT nMH. CyIIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM ypOBHE, a 00yJaronuecs: mpruooOpeTaroT
yMEHUS, TMOMOTAIIINE MM YBEPEHHO IMPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/ie Bcero pusuke u nHpopMaTHke,
a Tak)Ke TIOJIb30BATHCS IONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUM TPAKTHYCCKUX
3am1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3y4aeTcst yriryOnEHHbIA yueOHBIH
Kypc «['eomerpusi», KOTOpBI BKIIOYAET CJEAYIOUIME OCHOBHBIE pa3/esbl
comepxkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpY>KHOCTHY,
«YetbipéxyronpHukmny, «[lomoduey», «dnmeMeHTs TpuroHoMeTpumy», «[lnomaamny», a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 vaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUs U pa3BUTUA reoMeTpud. HadanbHble ITOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue mIMHBI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tonymiockocts W yroia. Buael yrinos. M3MepeHue BeIWYUH —YIVIOB.
BeprukanbHble U cMeXHbIE YIbl. [lapamienbable U NEPIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosinue oT Touku 110 ipsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa tomanoi. MHoroyronsHuku. [lepumerp
MHOT'OYTOJIbHUKA. [IOHSTHE O BBIMYKIIBIX W HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpenCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIEC, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHHE. Meauana, OHCcekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHuKOB. IlepBbldi M BTOpPOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUT MEXIy CTOPOHAaMHM M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MHPE.

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O nocTyare EBknmaa u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napajuieNibHbIX  OpsMbix. CyMma yIrJoB  TpeyrojibHMKa. BHemHWe  yribl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, POBENEHHON K
runotenyse. [IpaMoyrosbHbIi TpEyroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH M KpyTa: LEHTp,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnosioKEHUE OKPYKHOCTU U
npsamoil. KacatenbHas u cexyias K OKpyHOCTH. OKpyKHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O TeOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpUYeCKnX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1HeHTp. MeTo reoMeTpruIeCcKX MECT TOUEK IPH PELICHUH F'€OMETPUYECKHUX 3a1ad.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUINUX MOCTPOCHHM, 3TaIlbl
3a/1a4M HA MIOCTPOEHUS, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsMOyrojspHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
CBOMCTBA M npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIlCIHH.

Cpennsss IMHUA TPEYroJibHHKAa. MeEToJ yJIBOEHHUs MEIHWaHbl TPEYTOJIbHHKA.
Teopema o nepeceueHn MeaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O IPONOPLUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, Kodhdunuent mnomodus. [lpuzHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi HpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomamu. CBolcTBa IMIIOMAAEH TEOMETPUUYECKUX (QUTYP.
[Tpocreiimue Gopmybl 17 MIIOLWEAAN TPEYToJIbHUKA, MTapajjienorpamMmma, pomoa u
tpaneuuu. [Lnomaau nogoOHbIX ¢uryp. OTHOIIEHHE TIOIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. I[lpumenenne teopemsl I[ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMeHThbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrjia NPSIMOYTOJIBHOIO
TpeyroyibHHKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopurOHaAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrmcaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KacaTeIIbHOW U XOPAOM. Y TJIbI
MEXIy XOpJaMH M CEKyIIMMH. DBrHucaHHble W ONMCaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHAKA. B3amMHOEe pacnosokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB oT 0° mo 180°.  OcHoBHOE
TPUTOHOMETpUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTOJILHUKOB. Teopema KOCMHYCOB 1 TEOpEeMa CUHYCOB. PellleHne mpakTHyecKux
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3agau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  GopMyasl Uil [UIOHMIAAA  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOJIBHUKH B OKPY>KHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O POU3BEICHUH OTPE3KOB CEKYIIMX, TEOPEMA O KBapaTe
KacareyqbpHOH. [IpuMeHenne npy permeHnn reOMeTpuYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [lonstue o roMoTeTHH.

MeTtoa koopauHat

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIeOMETpUYECKHi cMbIca. [lapamiensHOCTs M NEPHNEHAUKYISIPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmylia pacCTOsHHMS OT TOYKM A0 npsamou. [liromans
napajiesorpaMma B KOOpAWHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA/IH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE W BBIYMTAHUE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyoxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopAauHaTaX. JHMCTpUOYTUBHOCTb CKAJISIPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIEHMS [JJIMH W yrioB. Pemenwe
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{IIMHA OKpY>KHOCTH. [ 'pasycHas u paauaHHast
Mepa yIVia, BBIYMCIICHME JUIMH AYyr OKpyxHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHns 00 U3MEPEHUU ITTMHBI OKPYKHOCTH U TUIOLIAAN
Kpyra.

JIBMKeHMS TIIOCKOCTH

IlenTpansHas cummerpusi. LlenTpanbHO-cuMmMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[TonsiTue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYJIBNType, apxurTekrype. Kommosunuum
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHne B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpamMMbl [0 MaTEMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3THUECKUX NMPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U AKU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOTO MO3HAHMA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
NEATEIbHOCTH, 3TANoOB €€ pa3BUTUA W 3HAYMMOCTHU U1 PA3BUTHS LUBUJIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIATONOyYHsA:



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCJICJICTBUH ISl OKPY KAOIIEH cpejibl, 0CO3HAHUEM TJI00aILHOTO
XapakTepa dKOJOTHUECKUX TTPOOJIeM U IMyTel UX PEIICHUs;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX M SBJICHHUSAX, B TOM YHCJIC paHEe HEH3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PCEIICHUS W JeWCTBUSA, (OPMYJIMPOBATH U OIEHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyJIHMpPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH IO aHAIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanOoJee MOIXOAIIUN C YIETOM CAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHCB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAOMIOACHMS, HMCCIEAOBAaHUSA, OKCIEPUMEHTa, OIICHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HWHGOPMAIMK, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJieMbl, pemaeMol 3aJadyd, BBICKA3bIBaTh MWJICH, HAICJICHHBIE Ha MOHUCK
peIIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4u, YKCIIEPUMEHTa, UCCIICIOBaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3eHTALNU U 0COOCHHOCTEN ayIUTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboOThl TIpU peUIeHHH Y4YeOHBIX MaTEeMaTHYeCKUX 3a/ay, NPUHUMATh Lelb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABI paboT, IOTOBAapHBATHCS, OOCYKIATh MPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJIbTaT M0 KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIoBOE);

CaMOCTOATENILHO COCTABJAThH IJIaH, aJTOPUTM pEIIeHHs 3anadd (WiIu ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEOCTKEHUS 1EH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3yYECHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Pacno3sHaBaTh M3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpPENeIsITh HX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTh TIE€OMETPUYECKHE (UTYpBI, BBIITOJIHATH
YEPTEXKU IO YCIOBHUIO 3a1a4u. VI3MepATh TUHEHHBIE U YTIIOBBIE BEJIMYMHEL. Pematp
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
peaslbHOM KU3HHU, Pa3MepoB NPUPOJIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JTOTMYECKUE PACCYKICHUA C UCIIOIb30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHNN I'€OMETPUYECKUX 3a1ay.

Omnpenensts napajjieIbHOCTh MPSMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCIIEHUS U HAXOAUTD YNCIIOBBIE U OyKBEHHbIE 3HAUEHHUSI YTIIOB
B I€OMETPUYECKUX 3a7a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECECUCHUH JABYX
MapajuleNIbHBIX MPSAMBIX CEKyIUEeH. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3a7a4.



®opMynUpoOBaTh ONPEAECICHUS OKPYKHOCTH M KPYyra, XOpAbl U JIWaMeETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIOIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTe noHsATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUS.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIUICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3piBaTh W NPUMEHSATh NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koH1y oOyueHus B 8 kiacce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3ybTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarhb
IpU3HAKU M CBOMCTBA MapajienorpaMma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH IIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnanets moHsTHEM CpeiHEN TUHUH TPEYTONbHHUKA U TPAMCIIUU, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O TPONOPLHUOHAIBHBIX OTpe3KaX, MHNPUMEHITh WX JJi1 PpPelIeHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHBIE (DUTYpbl W HCIONB30BATH HX
CBOICTBA IIPU PEUICHUH 3a7a4.

Brnanets moHsTHSMU TMOA00MS TPEYTrOJIBHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTrOJIbHUKOB. VIMETh MpencTaBiIeHue O
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsl MpU3HAKAMU
noj00usl TPEYroabHUKOB MPU PEIICHUU TeoMeTpuueckux 3anad. Jlokas3biBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W ucnonp3oBaTh mpocteiimue  GopMmysisl A [UIOLIAAU
TPEYroJIbHKUKA, NapajljiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOWIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TNIe HEOOXOIUMO, KAIBKYJISITOPOM). 3HATH OTHOIIEHWE TUIONIAJCH



NoOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHUH 33Aad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKUX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIVHBI.

Biamerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJA MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHIty oOyueHus B 9 kj1acce oOy4aromuiics MOJTyYUT CIASAYIONUE MPEIMETHBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE DJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTrONbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaxoauTh (¢ MoMoIbio KaabKyJIsSTOpa) JJIUHbI
Y yTJIbI 1J1s1 HeTAaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThCs QpopMysiaMHu MPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XXJICHUS Pa3IMYHBIX JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYyTOJbHUKOBY),
MpU pEIICHUH TeOMETpUYeCKuX 3ajad. [IpuMeHSTh MOJIydYeHHBIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOLIA/N, BHIBOJIUTh
U BJIaJACTh TPUTOHOMETPUYECKUMHU (opMyJiaMH ISl TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tpaneuuu, BEIBOAUTh U TpUMEHATh hopmyity ['epoHa u
dbopmyity JUIs TUTOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

HNmMeTh npencTaBieHue 0 TOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYAIUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peleHuu 3a1ay.

Hcnonb30BaTh TEOpeMbl O BIMCAHHBIX YIjaxX, yIJiax MeEXIy XOopJaMu
(CeKyIIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsTHEM KOOpPAMHAT HA IJIOCKOCTH, paboTaTh C ypaBHEHHEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSIMH YTJOBOTO KoddduimeHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIJIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U yObIBAaHHUEM JIMHEWHON (YyHKIIUU. Y METh peniaTh



METOAOM  KOOpPAMHAT  3aJa4d,  CBS3aHHBIE C  NAPAUICIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO TPSMBIX, IIEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYECHUS.

BeiBOIUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOX
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U MNpsMbIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOZO0M KOOPAUHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PELICHUHU TEOMETPUYECKUX
U IIpakTUYeCKuX 3azady. IIpuMeHsATs METOX KOOpAMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUYECKUX 3a7a4ax.

Branerp noHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HA YHCJIO, BIAJETh IMPAaBWIAMU TPEYTOJIBHHUKA W IapajuiesiorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMHU BEKTOpa. DBriaaeres CIOXKEHUEM U BBIYUTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpPA Ha YUCJIO B KOOPINHATAX.

WNmets npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH MOJIy4YEeHHBIE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branerp MOHATHEM CKalXspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
T€OMETPUYECKUM CMBICI U YBEPEHHO ITOJIb30BATHCS €r0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh NUCTPUOYTUBHOCTh CKAJIIPHOTO MPOU3BEACHHUS U €r0 CBSI3b C
npoerupoBaHueM. IIpuMeHATP  CKalsApHOE NPOU3BEIECHHME BEKTOPOB  JUIA
HaxXOXJICHUA [JIMH M YIriaoB. Pemars reomerpudeckue 3agadyd C IOMOILBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaIsApHOE MPOU3BEACHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Biiagers NMOHATUAMU NMPABWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI yTU OKPYKHOCTH U PaJUaHHON MEPHI yIJIa, BBIYUCIIATH IUIOAAb KpyTra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHS NPHU
pEIICHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIECHHS 00 U3MEpEHUHU
JUTMHBI OKPYKHOCTH U IUTOLIAAN KPyTa.

HNmeTrr mnpenctaBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHKCHHSX.
Haxoguth ocu, LEHTpbl CUMMETPUH (UIYp, LEHTPbl IOBOPOTA, HAXOIUThH
KOMITO3UIIMM TPOCTEHIIKNX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS TUIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IprMeHATh NONYy4YEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM IOA0OMS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrposbubie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Hauana reomerpuu. [Ipocreitime
1 reoMeTprIecKue (GUrypsl M UX CBOMCTBA 28 1 bubmmorexa LIOK
p P ' https://m.eds00.ru/78c146c4
N3mepenne reoMeTpuIeCKUX BETHIHH
bubmuoreka [JOK
2 T 1 1
PEYTOTLHIKH d https://m.edso0.ru/78c146¢4
3 [TapamnensHoCcTh. CyMMa yIiioB 15 1 bubnuorexa [IOK
MHOT'OyTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMoyTonbHBIE TPEYTOJIBHUKI 7 bubmorexa [JOK
pAMOY pey https://m.edso0.ru/78c146¢4
bu6mmoreka [JOK
5 r 5 1
COMETpITIECiie Hepasenctna https://m.edso0.ru/78c146¢4
OxpyxHoCcTb. ['eoMeTpuyeckue mecra
6 Touek. [locTpoeHUs ¢ TOMOIIBIO IUPKYIIS 18 1 bubmorexa [JOK
- oeIp HPIO THPIEY https://m.edso0.ru/78c146c4
U JTUHEHUKU
7 [ToBTOpenue, 060061IeHNE, 10 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/78c146¢c4
OBHIEE KOJIMYECTBO YACOB I10
. 102 6 0

[TPOI'PAMME



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie IIpakruyeckue (mdpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bubmuorexa [JOK
1 HerbipExyronpiiii 22 1 https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
2 IT 1 1
onobue 6 https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
I1 1 1
3 AOMHat® 6 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VIl U 4eThIPEXYTOJIbHUKY, CBSA3aHHBIE C 20 1 bubnmnorexa [JOK
OKPYHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIMS bubnnoreka [JOK
6 - 10 1
3HAHUU https://m.edsoo.ru/a5cb98eb
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
! Penteriie TpeyrobHiuion 22 L https://m.edsoo.ru/dddde230
bubmuoreka [{OK
2 Tonotue peyrompmios 12 . https://m.edsoo.ru/dddde230
bubnunoreka LIOK
3 Meron xoopaurar 10 . https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 Bexroper 20 1 https://m.edsoo.ru/dddde230
bu6mmoteka IIOK
> JLTHHA OKPYHHOCTH H IO/ Kpyra 16 . https://m.edsoo.ru/dddde230
bu6nmorexa LIOK
6 JBHOKEHHS ITOCKOCTH 10 https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IIEHNE, 12 1 bubmuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

[TPOI'PAMME



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
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoxka Kontposbubie IIpakTHueckue
n/n Bcero H3yueHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

1 Wcropust BOBHUKHOBEHUS U 1 bubnuoreka [JOK
Pa3BUTUS TEOMETPUU 02.09.2025  https://m.edsoo.ru/925af86b
HauanpHbie moHATHS

2 reometpuu. Touka, mpsamast 1 bubmmorexa [JOK

bt > TPV, 03.09.2025  https://m.eds00.ru/659c4331
OTpE30K, JIy4
HauanpHbie mOHATHS
3 reometpud. Touka, nmpsamast 1 bubmorexa LHOK
P > 1P ’ 05.09.2025  https://m.edsoo.ru/20bael2a
OTPE30K, JIy4
TlonsiTre 006 akcuoMe,

4 TEOpEME, 10Ka3aTeIIbCTBE, 1 bubnmnorexka HOK
ONpeIeTIEHNH, CBOMCTBE, 09.09.2025  https://m.edsoo0.ru/3d223477
MpHU3HaKe
BzauMHoe pacrionoxxenue

5 TOYEK Ha IPSIMOM. 1 bu6muoreka [JOK
W3mepenue nimHbI 0Tpe3Ka, 10.09.2025  https://m.eds00.ru/92b776f1
pPacCTOSIHUE MEXITYy TOUKaMU
BzauMHoe pacrnionoxxenue

6 TOYEK Ha IPSIMOM. 1 bu6muoreka [JOK
N3mepenne nauHbI OTpe3Ka, 12.09.2025  https://m.edso00.ru/9¢c500788
pPacCTOSIHUE MEXITYy TOUKaMU

7 B3anMHoOe pacnonoxeHue 1 bubnmoreka [JOK
TOYEK Ha MPSIMOM. 16.09.2025  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

W3mepenue nimHbI OTpesKa,
paccTosiHuE MEKIY TOUKaMU

[TomymiockocTs U yrou.

bu6nmoreka [IOK

8 Buzet yrioe. Hsmeperine 17.09.2025  https://m.eds00.ru/36862bf3
BEJIMYHH yTJIOB
[TomymniockocTs U yrou.

9 Bunae! yrinos. U3mepenne bubmmorexa [JOK

19.09.2025  https://m.edsoo.ru/21ce4ff2

BEJINYHH yTJIOB
[TomymniaockocTh U yrou.

10 Bune! yrinos. M3mepenue brbmmorexa LIOK

23.09.2025  https://m.edsoo.ru/ce214e34

BEJIMYMH YTJIOB
BepTuxanbHbie 1 CMEXHBIE

1 yrisl. [TapamiensHbie u bubnmnorexka HOK
NEPIEHIUKYIISIPHBIE 24.09.2025  https://m.edsoo.ru/7399faea
npsMble
BepTukanbHbIie 1 CMEXHBIE

12 yrasl. [lapamiensHbie u bubnmnorexka HOK
NEPIEHIUKYIISIPHBIE 26.09.2025  https://m.edsoo.ru/5¢c2cOdff
npsMble
BepTukansHbie 1 CMEXHBIC

13 yrasl. [lapamiensabie u bu6muoreka [JOK
MepPHEHINKYIISIPHBIC 30.09.2025  https://m.edsoo.ru/4a4bf678
npsiMble
BepTukanbHbIie 1 CMEXHBIC

14 yrasl. [lapamiensabie u bubmuoreka [JOK
MepPHEHINKYIISIPHBIC 02.10.2025  https://m.edsoo.ru/84ee61de

npsiMble



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

BepTukanbHbie U CMEXKHbBIE
yribl. [TapamiensHbie n

bu6nuoreka [IOK

15
IIEPIICHIUKYIISIPHBIE 03.10.2025  https://m.edsoo.ru/d04bb9c5
psIMbIC
16 Buccexrpuca yria Bubmrorexa ITOK
p Y 07.10.2025 @ https://m.edsoo.ru/da5e003c
17 buccekrpuca yria bubmorexa HOK
pacay 14.10.2025  https://m.eds0o.ru/557998af
18 Buccekrpuca yria bubmiorexa LOK
P Y 15.10.2025 | https://m.edsoo.ru/5ea89182
19 Jlomanasi. Busl JiIoMaHbIX. bu6mmoreka [IOK
JlnuHa moMaHoM 17.10.2025  https://m.edsoo.ru/c84d7212
20 Jlomanas. Buipl JoMaHbIX. bubmuorexa [JOK
JlnmuHa moMaHoM 21.10.2025  https://m.edsoo.ru/91fe52bc
MHOTOyTrONBHUKH.
I1
21 MI?(Z?(I)VI erT:JILHHKa ITousatue Bubmorexa [TOK
y ’ 22.10.2025  https://m.edsoo.ru/Oaab8dfc
0 BBIMTYKJIBIX U HEBBITYKIIBIX
MHOTOYTOJTEHUKAX
MHOTOYTONEHUKH.
I1
22 MliglI:I(I)VI erTfJILHHKa ITousatue Bubmoreia LJOK
y ) 24.10.2025  https://m.edso0.ru/27b15065
0 BBITTYKJIBIX U HEBBIMYKIBIX
MHOTOYTOJTEHUKAX
MHoroyroabHUKH.
23 e HMZT but6mmoreka [IOK
p p 28.10.2025 | https://m.edsoo.ru/5cc7a352

MHOTI'OYyT'OJIbHHKA. ITonsTue



https://m.edsoo.ru/d04bb9c5
https://m.edsoo.ru/da5e003c
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

O BBIITYKJIBIX W HCBBIITYKJIBIX

MHOTOYTOJIbHUKAX
MHOroyroJbHUKH.
IIepumer
24 MHI;FO rfnLHHKa [Tonsitue bubmmorexa [IOK
Y ] 29.10.2025  https://m.edsoo.ru/6cac74dc
0 BBITTYKJIBIX U HEBBITYKITBIX
MHOTOYTOJTbHUKAX
MHOroyroJbHHKH.
[Iepumerp
25 MHOTOyroJbHUKA. [loHsTHE bubmorexa HOK
Y ] 31.10.2025  https://m.edsoo.ru/3e269ed8
0 BBITTYKJIBIX U HEBBITYKIIBIX
MHOTOYTOJTbHUKAX

26 WNHcTpyMeHTsI 1u1s bubnuoreka [JOK
W3MEPEHHI U MIOCTPOCHUIM 05.11.2025  https://m.edsoo.ru/333ech98

97 HNHCcTpyMEHTHI AJIs bubmuoreka [JOK
WU3MEPEHUI U OCTPOCHUM 06.11.2025  https://m.edsoo.ru/26b0a806
KonTposabHas pabora no
teme "Havana reomeTtpun.

08 [Tpocreitmne bubnmnorexka HOK
reoMeTpuueckue GUrypsl u 07.11.2025  https://m.edsoo.ru/aalb7981
uX cBoricTBa. 3mepenue
reoMeTpuueckux puryp"

29 Menauana, 6uccekTpuca u but6mmoreka [IOK
BBICOTA TPEYTOJIbHUKA 11.11.2025  https://m.edsoo.ru/9ae97099

30 Menuana, OuccekTpuca u bubnmoreka [JOK
BBICOTA TPEYTOJIbHUKA 12.11.2025  https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyroJIbHUKOB bubmmorexa [JOK

pey 14.11.2025  https://m.edsoo.ru/8e04a02f



https://m.edsoo.ru/6cac74dc
https://m.edsoo.ru/3e269ed8
https://m.edsoo.ru/333ecb98
https://m.edsoo.ru/26b0a806
https://m.edsoo.ru/aa1b7981
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https://m.edsoo.ru/8e04a02f

[IepBblii 1 BTOpOM IPU3HAKU

bu6nuoreka [IOK

32
PaBEHCTBA TPEYrOJIbHUKOB 18.11.2025  https://m.edsoo.ru/0f5d60af
33 [IepBblil 1 BTOpOM IPU3HAKU bubnunoreka [JOK
paBEHCTBA TPEYTOJIbLHUKOB 19.11.2025  https://m.edsoo.ru/a56c5a9b
34 [1epBblil 1 BTOPOI IPU3HAKH bubnmoreka [JOK
PaBEHCTBA TPEYTOJIbHUKOB 21.11.2025  https://m.edsoo.ru/34f8650e
35 [IepBblii 1 BTOpOM IPU3HAKU bubnmnorexka HOK
PaBEHCTBA TPEYrOJIbHUKOB 02.12.2025  https://m.edsoo.ru/ffe06285
36 [TepBrbiit U BTOpO# TPU3HAKU bubnmnoreka HOK
pPaBEHCTBA TPEYTOJIbLHUKOB 03.12.2025  https://m.edsoo.ru/79753cdf
PaBHOGEenpeHHBIC
37 TPEYTOJbHUKU U UX bubmorexa HOK
P }: 05.12.2025  https://m.edsoo.ru/c59fdae9
CBOICTBa
PaBHoOenpeHHbIC
38 TPEYTOJIbHUKH U UX bubmorexa LOK
P }: 09.12.2025  https://m.edsoo.ru/7e10fb44
CBOICTBa
PaBHoOepeHHBIC
39 TPEYTOJIBHUKA U UX bubmorexa HOK
p }: 11.12.2025 https://m.edsoo.ru/1c2cc982
CBOICTBA
40 [Tpu3Hak paBHOOEAPEHHOTO bubmuoreka [JOK
TPEYTOJIbHUKA 12.12.2025  https://m.edsoo.ru/480b3c40
41 [Ipu3zHak paBHOOEIPEHHOTO bu6muoreka [JOK
TPEYroJIbHUKA 16.12.2025  https://m.edsoo.ru/bf564ab7
4 Tpetnil npu3HaK paBeHCTBA bu6muoreka [JOK
TPEYTOJIbHUKOB 17.12.2025  https://m.edsoo.ru/b4229637
43 Tperuii npu3HaK paBeHCTBA bubmmoteka [JOK
TPEyroJIbHUKOB 19.12.2025  https://m.edsoo.ru/7a899c49



https://m.edsoo.ru/0f5d60af
https://m.edsoo.ru/a56c5a9b
https://m.edsoo.ru/34f8650e
https://m.edsoo.ru/ffe06285
https://m.edsoo.ru/79753cdf
https://m.edsoo.ru/c59fdae9
https://m.edsoo.ru/7e10fb44
https://m.edsoo.ru/1c2cc982
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https://m.edsoo.ru/bf564ab7
https://m.edsoo.ru/b4229637
https://m.edsoo.ru/7a899c49

Tperuii npu3HaK paBeHCTBA

bu6nuoreka [IOK

44 TPEyroJIbHUKOB 23.12.2025  https://m.edsoo.ru/41c75e54
Durypsl ¢ 0CeBOI

45 cummetpuei. [Ipumepsl bubnmnoreka HOK
CUMMETPUHU B OKPYXkKaIOLIEM 24.12.2025  https://m.edsoo.ru/83d5ffea
MHUpe
@urypsl ¢ 0ceBOi

46 cummetpuei. [Tpumepst bubnmnoreka HOK
CUMMETPHUU B OKPY KAIOIIIEM 25.12.2025  https://m.edsoo.ru/a48cfOcd
MUpe

47 KoHTtposbHas padoTta mo bubnmnoreka HOK
teme "TpeyroiapHukn" 30.12.2025  https://m.edsoo.ru/6f0a9a78

48 [TapamienpHOCTD MPSMBIX bubamorexa LOK

13.01.2026 = https://m.edsoo.ru/a081482d

49 CBoiicTBa ¥ MPU3HAKU bubnmnoreka [JOK
NapauIeIbHBIX IPSAMbIX 14.01.2026  https://m.edsoo.ru/2cd69381

50 CBoiicTBa M NpU3HAKU bubnmnoreka [JOK
NapauIeIbHBIX MPSAMBIX 16.01.2026  https://m.eds00.ru/75899b52

51 CBoiicTBa ¥ PU3HAKH bubmuotexa [JOK
NapauIeIbHBIX IPSAMBIX 20.01.2026  https://m.edsoo.ru/e0fde699

59 CBoiicTBa M IPU3HAKH bubnmoreka [JOK
napauIeIbHBIX MPSIMbIX 21.01.2026  https://m.edsoo.ru/74e8bd74

53 CaoiicTBa U NpU3HAKU bubnmnoreka [JOK
NapauIeIbHBIX IPSAMBIX 23.01.2026  https://m.edsoo.ru/070fd7db

54 CBolicTBa M IPU3HAKU bubnuotexa [JOK
NapauIeIbHBIX IPSAMBIX 27.01.2026  https://m.edsoo.ru/5¢90c339

55 CyMMa yriioB TpeyroJIbHHKA bubmmorexa [JOK

28.01.2026  https://m.edsoo.ru/d1dca5cd



https://m.edsoo.ru/41c75e54
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bu6nuoreka [IOK

> Cymma YIIOB TpeyroibHiica 30.01.2026  https://m.edsoo.ru/7af6d9e6

57 Bueunue yriibt bubnunoreka [JOK
TPEYyTOJIbHUKA 03.02.2026  https://m.edsoo.ru/bc409f4f

58 Brenraue yribl bubnmoreka [JOK
TpEyroJibHUKa 04.02.2026  https://m.edsoo.ru/371cbell
CyMMa BHYTPEHHHX YTJIOB

59 MHOI'OyTOJIbHUKA U CyMMa bubnnorexka HOK
BHEIIHUX YIJIOB BBIIIYKJIOI'O 06.02.2026  https://m.edsoo.ru/a3dd667f
MHOI'OYTOJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

60 MHOT'OYTOJIbHUKA U CyMMa bubnnorexka HOK
BHEIIHUX YIJIOB BBIIIYKJIOI'O 10.02.2026 = https://m.edsoo0.ru/e638a510
MHOTOYTI'OJIbHUKA
CyMMa BHYTpPEHHHX YTJIOB

61 MHOT'OyTOJIbHUKA U CyMMa bubnmnorexka HOK
BHEIIHUX YTJIOB BBITYKJIOTO 11.02.2026  https://m.edsoo.ru/b75ede0e
MHOTOYTI'OJIbHUKA
KonTponbHas pabora no

62 teme "[lapanienbHOCTb. bubmuoreka [JOK
CymMmmMma yriioB 13.02.2026  https://m.edso00.ru/40947485
MHOTOyTOJIbHUKA"
[Ipn3Haku paBeHCTBa

63 PSIMOYTOJTBHBIX bubmmorexa [JOK

17.02.2026  https://m.edsoo.ru/330d63ff

TPEYroJIbHUKOB
[Ipu3Haku paBeHCTBa

64 IPSIMOYTOJIBHBIX bubmmorexa [JOK

18.02.2026 = https://m.edsoo.ru/0Oe1544dc

TPEYroJIbHUKOB
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[Iepnenpukymnsp u

bu6nuoreka [IOK

05 HaKJIOHHAs 20.02.2026  https://m.eds00.ru/957310000000000
CBOMCTBO MEJUAHBI
66 IPSIMOYTOJIBHOT'O bubnuoreka [JOK
TPEYrOJIbHUKA, 03.03.2026  https://m.edsoo.ru/b34a450e
IIPOBEIEHHON K TUIIOTEHY3€
CBOHCTBO MeIHUAaHBI
67 IIPSIMOYTOJIBHOTO bubnuoreka [JOK
TPEYTOJIbHUKA, 04.03.2026  https://m.edsoo.ru/83fabf79
IIPOBEIEHHON K TUIIOTEHY3€
[IpsiMoyronbHbIN
68 TPEyTroJIbHUK ¢ yriioMm B 30 bubmmorexa LOK
pey Y 06.03.2026  https://m.edsoo.ru/52b57d0f
rpaycoB
I N
69 T peml/fZJ}IIZ:;III)(Hj IHFJ'IOM B 30 bubmmorexa HOK
pey Y 10.03.2026 = https://m.edsoo.ru/aec6d443
rpasycoB
CooTHoIIEHUS MEX Y
70 CTOPOHAMU M YTJIaMHu bubmmorexa HOK
P y 11.03.2026  https://m.edsoo.ru/95db41f7
TPEYroJIbHUKA
COOTHOILIEHUS MEXTY
71 CTOpPOHAMH H yTJIaMH bubmmorexa TIOK
p y 13.03.2026  https://m.edso0o.ru/5ea388d0
TPEYTOJIbHUKA
HepasenctBo
7 TPEYTOJIbHUKA. bu6nuoreka [IOK
HepaBenctBo o qiune 17.03.2026 | https://m.edsoo.ru/50fa9985
JIOMaHOM
73 HepasenctBo Mexny bubmmoteka [JOK
NEePHEHANKYIISIPOM U 18.03.2026  https://m.edsoo.ru/7284chde
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HakJIOHHOH. PaccTosHue ot
TOYKH JI0 IPAMOU

KonTtponbHas padora o
temam "[IpsmoyrosibHbie

bu6nuoreka [JOK

74 TPEYOIbHHKIL', 20.03.2026  https://m.edsoo.ru/85f00be3
"T'eomeTpuueckue
HepaBeHCTBA"

75 OKpyX HOCTb, XOPJIbI bubnmnoreka HOK
JIMaMETPBhI, UX CBOIMCTBA 24.03.2026  https://m.edsoo.ru/588c3a8d

76 OKpyX HOCTb, XOPJIbI U bu6mmoreka [IOK
JIMaMETPhI, UX CBOMCTBA 25.03.2026 @ https://m.edsoo.ru/02406d49
BzauMmHoe pacrnionoxxenue

77 OKPYKHOCTH U TIPSIMOM. bubmuorexa [HOK
KacarenbHas u cekymas K 27.03.2026 @ https://m.edsoo.ru/00d222d9
OKPY>KHOCTHU
BzauMHoe pacrionoxxeHue

78 OKPYXHOCTH U MPSIMOIA. bubmuotexa [JOK
KacarenbHas u cekymas K 31.03.2026 @ https://m.edsoo.ru/4f8753bb
OKPY>KHOCTHU
BzauMHoe pacrnionoxxenue

79 OKPYXHOCTH U MPSIMOIA. bubmuorexa [JOK
KacarenbHas u cexymas k 01.04.2026 @ https://m.edsoo.ru/a52f2800
OKPY>KHOCTHU

80 OKpyXHOCTh, BTUCAHHAS B bubnmoreka [JOK
yrou 03.04.2026  https://m.edsoo.ru/3767ac35

81 OKpyXHOCTb, BIUCAHHAs B bubmmorexa [JOK
yroiu 06.04.2026  https://m.edsoo.ru/f019e49b
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ITonsiTHE O TEOMETPUUECKOM

MmecTe Touek. [Ipumepnr

bu6nuoreka [IOK

82
TeOMETPUYECKUX MECT 07.04.2026  https://m.edsoo.ru/9bdd6b63
TOYEK Ha IJIOCKOCTH
[IoHATHE O TEOMETPUYECKOM
83 MmecTe Touek. [Ipumepnl bubmmoreka [IOK
F€OMETPUUYECKUX MECT 14.04.2026  https://m.edsoo.ru/621adf85
TOYEK Ha IJIOCKOCTH
84 OrnucanHasi OKPY>XKHOCTh bubnmnoreka HOK
TPEYroJIbHUKA, €€ IICHTP 15.04.2026  https://m.edsoo.ru/f5b41bc7
85 OnucanHasi OKpY>KHOCTb bu6nmoreka [IOK
TPEYroJIbHUKA, €€ LIEHTP 17.04.2026  https://m.edsoo.ru/c96254e9
Mertoza reoMeTpruIecKuX
86 MECT TOYEK IIPHU PEIIECHUN Bubmaorexa IIOK
PP 21.04.2026 @ https://m.edsoo.ru/5894e7a4
TeOMEeTPUUECKUX 3a7a4
Meroz reomeTpru4ecKux
87 MECT TOYEK IIPU PELICHUH Bubmorexka HOK
pHp 22.04.2026 | https://m.edsoo.ru/784342d1
TeOMEeTPUUECKUX 3a7a4
Meroz reomeTpru4ecKux
88 MECT TOYEK IIPU PELICHUU Bubmiorexa IIOK
pHp 24.04.2026 = https://m.edsoo.ru/05853a22
TCOMETPHUYCCKUX 3a71a4
MeTo1 TeOMETPUUYECKUX
89 MECT TOYEK IIPU PEIIECHUN Bubmiorexa LIOK
PHP 28.04.2026 @ https://m.edso0.ru/6903dff0
TCOMETPHUYCCKUX 3a71a4
O06ocHOBaHUS MPOCTEHUIITNX
90 IIOCTPOEHUM, dTAIILI 341241 Brbmrorexa [IOK
P ’ A 29.04.2026  https://m.edsoo.ru/e511d730

Ha MOCTPOCHU:, PCIICHHUC
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3a/1a4 Ha [IOCTPOECHUE
IUPKYJIEM U JIMHEHKOU

O60cHOBaHMS TPOCTEHIITIX
MMOCTPOEHUM, ATAIIbl 33141

91 Ha MMOCTPOEHUSI, PEIICHHUE bubmmorera LIOK
01.05.2026  https://m.edsoo.ru/f3bfbf74
3a/1a4 Ha MOCTPOCHHE
LHUPKYJIEM U JIMHEUKOU
KonTtponpsHas pabora o
teMe "OKpy>KHOCTb.
92 I'eomerpuueckue mecta bubnnorexka HOK
touek. [locTpoenus ¢ 05.05.2026  https://m.edsoo.ru/791dafc6
MOMOIIBIO IIUPKYJIS U
JTUHEeUKH"
[ToBTOpEeHue u 060061IEHNE.
Pemenne 3amau,
93 WJLTIOCTPUPYIOIINX CBS3H bubmorexa LHOK
06.05.2026  https://m.edsoo.ru/fOe38fa3
MEX]Ty pa3TUIHBIMU
TeMaMu Kypca
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
94 WJLTIOCTPUPYIOIINX CBSA3H bubmorexa [TOK
08.05.2026  https://m.edsoo.ru/38a31139
MEX]Ty pa3TUuIHBIMU
TeMaMu Kypca
[ToBTOpeHue u 0600IIEHNE.
Pemenne 3amau,
95 WJLTIOCTPUPYIOIINX CBSA3H bubmorexa [TOK
12.05.2026  https://m.edsoo.ru/7382bccd

MEXIY pa3InYHbIMU
TEMaMH Kypca
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[ToBTOpenue u o6o0IIeHNE.

Pemenne 3amauq,

96 AUTIOCTPUPYIOIIUX CBI3H Bubmorexa IOK
pHpYyIom 13.05.2026 | https://m.edsoo.ru/a4f457ea
MEXIY pa3IndYHbIMHU
TeMaMH Kypca
[ToBTOpenue u 06o0IICHNE.
Pemenue 3amauy,
97 AUTIOCTPUPVIOIIUX CBI3H Bubmaorexa IIOK
pHpYyIom 14.05.2026 @ https://m.edsoo.ru/07e567el
MEX]y pa3TUuYHBIMU
TeMaMu Kypca
[ToBTOpenue u oboOIICHNE.
Pemenue 3amau,
98 AUTIOCTPUPVIOIIUX CBI3H Bubmaorexa IIOK
pHpYyIom 15.05.2026 @ https://m.edsoo.ru/8a4h94e4
MEX]y pa3TUIHBIMU
TeMaMu Kypca
[ToBTOpEeHue u 060061IEeHNE.
Pemenune 3anay,
99 AILTIOCTPH HIO X CBS3HU Bubmaorexa IIOK
pHpYyrom 19.05.2026  https://m.edsoo.ru/397d166b
MEXTy pa3TUIHBIMU
TeMaMu Kypca
[ToBTOpeHue u 0600MIIEeHNE.
Pemienune 3amau,
100 AILTIOCTPUPYIOIIUX CBI3HU bubmorexa LIOK
pupyrom 20.05.2026  https://m.edsoo.ru/c60d778a
MEX]Ty pa3TUIHBIMU
TeMaMu Kypca
101 HTorosast KOHTpOIbHAS bu6muoreka [JOK
pabota 21.05.2026  https://m.edsoo.ru/fd50754a
102 [ToBTOpeHue u 06ob1IIEeHUE. bubnmoreka [JOK
Pemenne 3amauq, 26.05.2026 @ https://m.edso0.ru/971f7836
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WUTIOCTPUPYIOIIMX CBS3U
MEX]ly pa3TUuYHBIMU
TeMaMu Kypca

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102




8 KUIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTudeckue u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnoreka [JOK
CBOICTBa https://m.eds00.ru/8c2d08f0

5 [Tapannenorpamm, ero npu3Haku u 1 bubnnorexa [HOK
CBOICTBa https://m.edsoo.ru/0dbbebfb

3 [Tapannenorpamm, €ero nNpu3HaKu u 1 bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b

4 [Tapamienorpamm, ero npu3HaKku U 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/dc674776

5 [Tapannenorpamm, ero Nnpu3Haku u 1 bubnnorexka [JOK
CBOMCTBA https://m.eds00.ru/4823807b

6 [IpsimoyronbpHUK, poMO, KBajipar, 1 bubnuoreka [IOK
WX MPU3HAKHU U CBOKCTBA https://m.edsoo.ru/8abc88a8

7 [TpsamoyronbHUK, poMO, KBajaparT, 1 bubnnorexka [JOK
UX IIPU3HAKHU U CBOMCTBA https://m.edso00.ru/d6a662c9

8 [TpstmoyronbHUK, poMO, KBaapart, 1 bubnnoreka [JOK
UX IPU3HAKHU U CBOWCTBA https://m.eds00.ru/21884952

9 [TpstmoyronbHUK, poMO, KBaapart, 1 bubnuorexa [IOK
WX MIPU3HAKH U CBOMCTBA https://m.edso00.ru/a6373aa2

bubmuorexa [JOK
10 et JIMHIS TpeyroTbHiTka 1 https://m.edsoo.ru/6elbcbbb

11 CpenHsist TUHUS TPEYTOJIbHUKA 1 bubmmorexa [JOK

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

bubmuorexa [JOK

12 Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [IOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.eds00.ru/17f960ca
bubnunoreka [HOK
14 HpsvoyromeHas Tpanert https://m.edsogru/3375c8f3
15 Cpenusis mTuHUS Tpaneuu bubnmorexa [IOK
https://m.eds00.ru/7963a7f5
bubnnorexa [HOK
16 Teopema Gareca https://m.edsogru/342ea505
bubnnorexa [HOK
17 Teopema Gareca https://m.edsogru/a2402d2b
18 Teopema 0 IpONOPLUOHAIBHBIX bubnnorexa [HOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IponOpLIUOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/8eccc056
bubnunorexa [JOK
20 Henp mace TpeyromeHiia https://m.edsogrulgcbcf%c
21 LleHTpanbHO-CHMMETPUYHBIE bubnmnorexa [JOK
burypsl https://m.eds00.ru/8578076a
29 KonTponbhas pabota no teme bubnnoreka [JOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/bed0fof3
93 [Tonobue TpeyroabHUKOB, bubnuoreka [IOK
KO3 UIIMEHT MOA00HS https://m.eds00.ru/19400684
24 [TooOue TpeyronbHUKOB, bubmuoreka [IOK
KOdpGUITUEHT MTOA00HS https://m.edsoo.ru/21ebb50b
25 [TpusHaku momoOust TpEyroIbHUKOB bubmmorexa LIOK

https://m.edsoo.ru/bbf2c3a6
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bubmuorexa [JOK

26 [Tpusnaxu mos100us TpeyromnbHiKos https://m.edsoo.ru/8db11ff7
bubnnoreka [HOK
27 [Tpu3naku moo0us TPEyroabHUKOB https://m.e dsogru 19ed11d5h
bubnnoreka [HOK
28 [Ipu3Haku mogo0ws TPEYTrOILHUKOB https://m.e dsogru 115202193
bubnnoreka [JOK
29 [Ipu3Haku nospo6ust TPEYroJbHUKOB https://m.e dsogru 193dc95F1
30 [Ipu3Haku Mog00ws TPEYTrOJLHUKOB ngg;lr%f;{saoggg d1d9d16
31 [Ipumenenue nonpodus npu bubnuoreka [IOK
peLIeHNN IPAaKTUYECKUX 3a]1a4 https://m.edsoo.ru/d97bf297
32 [Ipumenenue mogo0Ous pu bu6mmoreka [IOK
pELIEHUH NPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/5b21c5aa
33 [Ipumenenue nopobus npu bubnnoreka [JOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.eds00.ru/e0d80738
34 [Ipumenenue nopobus npu bubnuoreka [IOK
PELICHUHU TPAKTHYECKUX 3a/1a4 https://m.edsoo.ru/cacel7d8
35 [TpumeHnenue nogo6us nmpu bubnuoreka [IOK
PELICHUH IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717ee6a
36 [Tpumenenue nonodus mpu bubnnoreka [JOK
pelIeHUH IIPAKTUYECKUX 3a1a4 https://m.eds00.ru/d9159d9d
Bsenenue nouarus
37 npeoOpa3oBaHus TOA0OUS U bubmorexa HOK
HOROGHAIX HIYD https://m.edsoo.ru/aaf7e944
38 KonTtponbHas pabora o teme bubnuoreka [IOK

"TToxoOue"

https://m.edsoo.ru/89c¢3236d
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39 [Tonstue mmomaau. CBoiicTBa bubmuorexa [JOK
IJI0IIAJIEH TEOMETPUICCKUX (DUTYDP https://m.edsoo.ru/7af5b92e

40 ITonsitue mmomaau. CroiicTBa bubmuorexa [JOK
TUIOMIAIeH TEOMETPUUYECKUX PUTYD https://m.edso0.ru/37a176¢0

41 [Tonstue momaau. CBoicTBa bubmuorexa [JOK
IJI0IIAJIEH TEOMETPUICCKUX (DUTYD https://m.eds00.ru/6004265a
[pocreiimme hopmymsl s

42 IJIOIAIU TPEYrOJIbHUKA, bu6mmorexa [IOK
napajuiejorpamma, pomoa u https://m.edsoo.ru/596ald0e
Tpamneuuu
[pocreiimme hopmysl s

43 IJIOIIAY TPEYTOJIbHHKA, bubnnorexa [HOK
napajuiejorpamma, pomoa u https://m.edsoo.ru/f636delf
Tpamneunuu
[Ipocreiimme hopmynsl amns

44 IIJIOIIAM TPEYTOJIbHHKA, bubnnorexka [JOK
napajuiesorpamma, pomoa u https://m.eds00.ru/9732274d
Tpamnenuu
[Ipocreiimme hopmynsl ans

45 IUIOIIA/IA TPEYTOJIbHUKA, bubnuorexa [IOK
napajuiesorpamma, pomoa u https://m.edso0.ru/e6458963
Tpaneuuu
[Ipocreiimme hopmynsl s

46 IUIOIIA/IA TPEYTOJIbHUKA, bubnuorexa [IOK
napajuiesorpamma, pomoa u https://m.edsoo.ru/0b18fc61
Tpaneuuu

47 [Ipocreiimme hopmysl s bubnuoreka [IOK

IJIOIIAAN TPEYTOJIbHUKA,

https://m.edsoo.ru/eb691e04
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napajuiesiorpaMma, pomoa u
Tpanemnun

[pocreiimme hopmysl s
TUIOINAAM TPEYTOJIbHUKA,

bu6mmoreka [IOK

48 napauenorpaMma, pomoa u https://m.edsoo.ru/8b93cfba
Tpanenuu
[Tpocreiimue hopmynbl amns
49 IJIOIIAAN TPEYTOJIbHUKA, bubnnoreka [JOK
napajuienorpaMma, pomoa u https://m.edsoo.ru/c35f544d
Tpanenuu
[Tpocreiimue hopmynbl amns
TUIOMIA/IA TPEYTOJIbHUKA, bubnnoreka [JOK
50
napajuiesiorpaMma, pomoa u https://m.edsoo.ru/a3fobeld
Tpanenuu
bu6mmoreka [JOK
°1 Trowazu nozo0HbIX pHryp https://m.eds00.ru/d8638f34
bu6mmoreka [JOK
52 Trowazu nozo0HbIX pHryp https://m.edso00.ru/2383022¢
bu6mmoreka [IOK
53 Trowazu nozo0HbIX pHryp https://m.edsoo.ru/5ee2a7d4
54 KonTponbhas pabota no teme bubmuorexa [IOK
"TInomans" https://m.edsoo.ru/05f10573
bubmuorexa [JOK
= Teopewa Iugaropa https://m.edsoo0.ru/7f631f27
56 [Tpumenenue Teopemsl [Tudaropa bubnuoreka [IOK
IIPU PEIIEHNHN TPAKTUYECKHX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenne Teopems [Tudaropa bubnnoreka [HOK

IIPU PELICHNHN IPAKTUUECKUX 3a7a4

https://m.edsoo.ru/a9fbd79b



https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/c35f544d
https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
https://m.edsoo.ru/2383022e
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b

58 [Tpumenenue Teopems [Iugaropa bubmumoreka [IOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopems [Tudaropa bubnunoreka HOK
IIPU PELLECHNH ITPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/ec94e892
60 [Tpumenenue Teopemsl [Tudaropa bubnmoreka [JOK
MIpY PEUICHUU MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [HOK
IPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.eds00.ru/012ee582
62 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [IponopiimoHanbHbIE OTPE3KHU B bubnuorexa [JOK
IPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/lecbc886
64 [IponopuroHanbHbIE OTPE3KU B bubnnorexka [JOK
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [IOK
IPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/861dfd7f
66 IIponopruoHaibHbIE OTPE3KHU B bubnnorexka [JOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCHHYC, TAHT'€HC U
67 KOTAHI'€HC OCTPOTro yria bubnmorexa LIOK
POro yE https://m.eds00.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U
68 KOTaHT€HC OCTPOTO yTiia bubmorexa LIOK
POro yE https://m.edso0.ru/f089efb9
HPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U
bubmuorexa [JOK
69 KOTaHI'€HC OCTPOTO yria

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

https://m.edsoo.ru/b41c27f9
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https://m.edsoo.ru/861dfd7f
https://m.edsoo.ru/c024ef14
https://m.edsoo.ru/132b4ef6
https://m.edsoo.ru/f089efb9
https://m.edsoo.ru/b41c27f9

70 Tpuronomerpuueckne GyHKIUU bubmumoreka [IOK
yrioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckne GyHKIUU bubnuoreka [IOK
yriaoB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonTponbhas pabota no teme
72 "Teopema [Iudaropa u Havana bubmmorexa LIOK
| https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUHU
73 Brnucannble v eHTpaIbHbIC YTIIbI bubmorexa LIOK
https://m.edsoo.ru/ae5f890d
74 Brnucannblie v EHTpaIbHbIC YTIIbI bubmorexa LIOK
https://m.edsoo.ru/d0233fa0
75 BnucanHbIE ¥ IEHTPAJIBHBIE YIUIBI Bubmiorexa LIOK
https://m.edsoo.ru/ccaee9b0
76 BrricanHbIE B IEHTPATLHBIC YTIIBI bubmorexa OK
https://m.edsoo.ru/1d3424f4
77 VYron Mexay KacaTeJIbHOU U bubnunoreka [JOK
XOpaou https://m.edsoo.ru/775efa2f
78 VYron Mexay KacaTelbHOU U bubnunorexa [JOK
XOpI0oH https://m.eds00.ru/09166b3d
79 VYTIbl MEXKAY XOpIaMU U CEKYIIUMU Bubmiorexa LIOK
https://m.edso00.ru/022e729c
80 VYTIbl MEXKAY XOpIaMU U CEKYILIUMU Bubmiorexa LIOK
https://m.edso00.ru/84a32a80
81 BrnucanHblie U onMcaHHbBIC bu6mmorexa [IOK
YEeTBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
82 Brmcannasie 1 onmMcaHHbIC bu6mmorexa [IOK

YEeTBIPEXYTOIbHUKHI

https://m.edsoo.ru/aabclad6
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CBolicTBa U PU3HAKY BIMCAHHOTO bubmumoreka [IOK
83 N
YEThIPEXYTOIbHUKA https://m.edsoo.ru/fe14a853
84 CaoiicTBa U IPU3HAKK BIUCAHHOTO bubnunoreka HOK
YETBIPEXYTOJIbHUKA https://m.eds00.ru/60435d9b
CBoiicTBa M IPU3HAKH BIMCAHHOTO bubnmoreka [JOK
85 R
YEThIPEXYTOIbHUKA https://m.edso0.ru/cf9e646f
86 CBoiicTBa M MPU3HAKH BIUCAHHOTO bubnuorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edso0.ru/0b0501a3
87 BzaumHoe pacrionoxxeHue aAByx bubnnoreka [JOK
OKPYXKHOCTEN https://m.edsoo.ru/420d844e
88 B3anmuoe pacnonioxkeHue 1Byx bubnnorexa [HOK
OKpPYXHOCTEN https://m.edso00.ru/42da86f2
. bubnuoteka [JOK
89 Kacanie okpyxtocteit https://m.edsoo.ru/4cbf4ff9
N bubmuorexa [JOK
%0 Kacastne okpyoctelt https://m.edso0.ru/52dcbe7d
o1 OO01ue KacaTeNnbHbIE K IBYM bubnuoteka [JOK
OKPYHOCTSIM https://m.edsoo.ru/d2151a62
KonTponbHas pabora no teme
92 "YlljI TII))I I;]I-I quLIpéx TOJIbHUKHU bubmorexa LHOK
" Pexy o https://m.eds00.ru/26055342
CBSI3aHHBIE C OKPY’KHOCTBIO
[ToBTOpenue u 0600IIEeHNE.
93 Pemenue 3amgad, MIUTFOCTPUPYIOTITUX bubnmnoreka [JOK
CBSI3W MEXKIY Pa3INYHBIMA TEMaAMH https://m.edso0.ru/74d89ab9
Kypca
94 [ToBTOpenue u o6oOIIEHNE. bubnuorexa [IOK

Pemenue 3ana4, HUTIOCTPUPYIOLINX

https://m.edsoo.ru/6d05bcd8



https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b
https://m.edsoo.ru/cf9e646f
https://m.edsoo.ru/0b0501a3
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CBSI3U MEXIY Pa3IMYHBIMU TeMaMHu
Kypca

[ToBTOpenue u o6o0IICHNE.
Pewenue 3ana4, MILUIFOCTPUPYIOLIUX

bu6mmoreka [IOK

% CBSI3U MEXY Pa3IMYHbIMU TEMaMHU https://m.eds00.ru/51013847
Kypca
[ToBTOpEeHME K 00OOMIIEHNE.
Pemienue 3amay, MUTIOCTPUPYIOLTUX bubnnoreka [JOK

96
CBSI3M MEXAY Pa3IMYHBIMU TEMAMH https://m.edso0.ru/248181a0
Kypca
[ToBTOpEeHME B 00OOIIEHNE.

97 Pemenue 3ana4, WILTIOCTPUPYIOIIUX bubmuorexa [JOK
CBSI3M MEXAY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/dad15fdc
Kypca
[ToBTOpenue n o6oObIIEeHHE.

08 Pemienue 3anau, MTIOCTPUPYIOLIUX bubnunoreka [JOK
CBSI3U MEXY Pa3JIMYHBIMU TEMAMH https://m.eds00.ru/6a69702b
Kypca
[ToBTOpenue u obobIIEeHHE.

99 Pemienue 3aay, MIIOCTPUPYIOLIUX bubnmoreka [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/0f5b4b87
Kypca
[ToBTOpenue u o6o0IIeHNE.

100 Pemenue 3aga4, WITIOCTPUPYIOIIUX bubnmuotexa [JOK
CBS3U MEXY pa3IMYHbIMU TEMaMHU https://m.edso00.ru/7942fc3c
Kypca

101 Wrorosas KoHTpoJIBbHAS paboTa bubmmorexa LIOK

https://m.edsoo.ru/c2695c10



https://m.edsoo.ru/51013847
https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc
https://m.edsoo.ru/6a69702b
https://m.edsoo.ru/0f5b4b87
https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10

[ToBTOpenue u o6o0IIeHNE.

102 Pemenue 3aau, WILTIOCTPUPYIOIINX 1 bubnmoreka [JOK
CBSI3U MEXIY Pa3IMYHBIMU TEMAMH https://m.edso00.ru/b4981045
Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME



https://m.edsoo.ru/b4981045

9 KUIIACC

KosunvecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbi
1 CuHyc, KOCUHYC, TAHT€HC YIJIOB OT 1 bubmuoreka [JOK
0 mo 180° https://m.eds00.ru/33005d2b
5 OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubnuorexa [JOK
TOXXIECTBO https://m.edsoo.ru/aba8dd52
bu6mmorexa [IOK
3 o 1
OPMYJIBT HPHBEACHHA https://m.eds00.ru/98813486
bu6mmorexa [IOK
4 @ 1
OPMYJIbT TIPHBEACHHA https://m.edsoo.ru/e00324ad
5 Pemenne tpeyronbHukoB. Teopema 1 bubnnorexka [HOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsHukoB. Teopema 1 bubnuoreka [IOK
KOCHHYCOB https://m.edso00.ru/d934a6e6
bu6mmoreka [JOK
7 T 1
copenMa CHiycon https://m.edsoo.ru/820ebf06
bubmuorexa [JOK
T 1
8 copenMa CHiycos https://m.eds00.ru/000dd68f
Pemenue npakTuyeckux 3agay ¢
9 HCITOJIb30BaHUEM T€OPEMBI 1 bubmmorexa [JOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB U TCOPEMBI CUHYCOB
Pemienne npaktuueckux 3agad ¢
bubmuoreka [JOK
10 UCTIOJIb30BAaHUEM TEOPEMBbI 1

KOCHHYCOB U TEOPEMbI CHHYCOB

https://m.edsoo.ru/ed170337



https://m.edsoo.ru/33005d2b
https://m.edsoo.ru/aba8dd52
https://m.edsoo.ru/98813486
https://m.edsoo.ru/e00324ad
https://m.edsoo.ru/9738e456
https://m.edsoo.ru/d934a6e6
https://m.edsoo.ru/820ebf06
https://m.edsoo.ru/000dd68f
https://m.edsoo.ru/da65db4c
https://m.edsoo.ru/ed170337

Pemenne npaktuyeckux 3anad ¢

11 HCIIOJIb30BAHUEM TEOPEMBI bubmorexa [IOK
P https://m.edsoo.ru/fd237192
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npaktudeckux 3agad ¢
12 UCIOJIL30BAHNEM TEOPEMBI bubmorexa [IOK
p https://m.edsoo.ru/66b247d5
KOCHHYCOB U TEOPEMBI CUHYCOB
Tpurosomerpuueckue GOpMYJIIbI
13 JII)sI [LIOIIA IET e ronf;ml:cay bubmorexa [JOK
A Ha1 Tpey ’ https://m.edso0.ru/009bf17e
napajuiejgorpamma
Tpurosomerpuueckue GOpMYJIIbI
14 .fl)i[ [LIOLLIA, I/l:I)T e roniniay bubmorexa LOK
A a1 Tpey ’ https://m.edsoo.ru/3479efa2
napajuiejorpaMmma
Tpurosomerpuueckue GOpMYJIIbI
15 ;1)51 IUTOMIA, IET e roniniay bubmorexa HOK
A Ha Tpey ’ https://m.edsoo.ru/c9e4273f
napajuiejaorpamma
Tpurosomerpuueckre GOpMYIIBI
16 JI'I)SI IUIOIIA, IET € ronj})miay bubmorexa HOK
A Hal Tpey ’ https://m.edsoo.ru/35e8ab1f
napajuiejaorpamma
bu6mmoreka [IOK
17 (6)) T
OpMyJia 1 epona https://m.edsoo.ru/ad8e9d59
bu6mmorexa [IOK
18 @opwmyra I'epora https://m.edsoo.ru/8fb80467
bu6mmorexa [IOK
19 @opwmyra I'epora https://m.edso00.ru/03b9324c¢
20 dopMyIia IIOMIAAH BBITYKIOTO bubnnoreka [JOK
YEeTBIPEXYTOJIbHUKA https://m.edso00.ru/e20462b0
21 ®dopmyIia MIOIIAAHA BBITYKIOTO bubnmoreka [JOK

YeTBIPEXYTOJIbHUKA

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



https://m.edsoo.ru/fd237192
https://m.edsoo.ru/66b247d5
https://m.edsoo.ru/009bf17e
https://m.edsoo.ru/3479efa2
https://m.edsoo.ru/c9e4273f
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29 KonTtponpHas pabora o Teme bubmumoreka [IOK
"Pemenue TpeyroJbHUKOB" https://m.eds00.ru/71316455
Xop/bl ¥ TOTI00HBIE TPEYTOILHUKH bubnunoreka HOK
23
B OKPYKHOCTH https://m.edsoo.ru/dee5b11d
24 TeopeMa 0 IpoOU3BEAECHUN OTPE3KOB bubnmoreka [JOK
Xopa https://m.eds00.ru/9a6b9583
o5 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubnnorexa [HOK
xopa https://m.edsoo.ru/3280910d
26 TeopeMsl 0 IPOU3BENECHUH bubnuoreka [IOK
OTPE3KOB CEKYIUX https://m.edsoo.ru/7c74ebdb
97 Teopemsl 0 POU3BEICHUN bubnuorexa [JOK
OTPE3KOB CEKYILIUX https://m.edsoo.ru/ccdb3092
28 T ajpare KacaTeJIbHOU bubnuorexa LIOK
COPEMa O KBAAPATE KACHTEINLHO https://m.edsoo.ru/3cde33ca
29 T Ma O KBaJipaTe KacaTeJlbHOU bubmmorexa LIOK
cOpeMa 0 Xpanpate kacate https://m.edso00.ru/d6df6c82
bu6mmoreka [JOK
30 Teopener Hener it Merenas https://m.edsoo.ru/f2218dfa
bu6mmoreka [JOK
31 Teopener Heer it Menernas https://m.edsoo.ru/a463clbc
bubmuorexa [JOK
32 Teopemst Hevbt 1 Mertenas https://m.edsoo.ru/ela81aa9
bu6mmorexa [IOK
33 Honsrie o romoreti https://m.edso0.ru/14e624fd
34 KonTponbhas pabota no teme bubnuoreka [IOK
"Tlonobue TpeyroabHUKOB" https://m.eds00.ru/15177855
35 YpaBHeHUe NpsMON Ha TIIOCKOCTH. bubnmoreka [JOK

YrnoBoi kodpdurmeHT u

https://m.edsoo.ru/2dcfad6b
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CBOOOHBIN YJIEH, HX
FE€OMETPHUYECKUI CMBICIT

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

Yr10Boi# K03 PUIHEHT U

bu6mmoreka [IOK

36
CBOOOIHEIN YiIeH, UX https://m.edsoo.ru/fa4dfb1b3
F€OMETPUUYECKUN CMBICIT
[TapaeabHOCTh U
37 [EPIIEH UK YIIIPHOCTD IPAMBIX bubmnorexa [IOK
PHEHITIEY Up P https://m.edso0.ru/6d686658
(uepe3 yrioBoii ko3P PHUIHIEHT)
bubmuorexa [JOK
38 YPABHEHHE OKPYKHOCTH https://m.edsoo.ru/1658a6fd
Haxoxenue nepeceyeHui
39 OKPY>KHOCTEN U MPSAMBIX B Bubmorexa ITOK
Py p https://m.edsoo.ru/36de713a
KOOpJIMHATaX
Haxoxxnenne nepeceueHuit
40 OK )KI?OCTCIZ I/Ii SIMBIX B bubmmorexa LHOK
py p https://m.edsoo.ru/5777b234
KOOpJMHATax
dopMya pacCTOSSHUSA OT TOYKH 10 bubnnorexka [JOK
41 .
npsAMOn https://m.edsoo.ru/5ffdeecd
IImontaas mapasmieIorpaMma B
42 KOO HII/IJII-IaTa)f) HOH?ITI/IIG) 00 bubnnorexa [IOK
P S https://m.edso00.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIA/IH
ITpumeHneHnne MeTo1a KOOPAUHAT B
43 HpaKTI/I‘{eCKI/I-O I/Ief{TH O]fjHHBIX Eubmorexa IIOK
p p p https://m.edsoo.ru/7b10a3a5
TEOMETPUUYECKHX 3a/1auax
44 KonTtponbHas pabora o Teme bubnnoreka [JOK

"Meton koopauHar"

https://m.edso0.ru/b1271082



https://m.edsoo.ru/fa4fb1b3
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bubmuorexa [JOK

45 B
CKTOPEI HA IIOCKOCTH https://m.edsoo.ru/bd9a630e
CliokeHHUE ¥ BBIYUTAHUE BEKTOPOB
46 — IIpaBHJIa TPEYTOJIbHUKA U bubmorexa HOK
P Pey https://m.edso00.ru/193ca346
napajuiejorpaMmma
CJIO)KeHI/Ie 1 BBIYUTAHUC BEKTOPOB
a7 — IIpaBUIIa TPEYTOJbHHUKA U bubmorexa HOK
P pey https://m.edsoo.ru/01d8e6al
napajuiejorpaMmma
48 VYMHOKEHHE BEKTOpa Ha YHCIIO bubmorexa [JOK
p https://m.edsoo.ru/e540d478
bu6mmorexa [IOK
49 K
COPAMHATHL BEKTOPA https://m.eds00.ru/2278518f
CJIO)KGHI/IG 1 BBIYMTAHUC BEKTOPOB,
50 MHO>XEHHE BEKTOpa Ha YUCJIO B bubmorexa [JOK
Y P https://m.edso0.ru/c492667b
KOOpJMHATax
CJ'IO)KGHI/IG W BBIYMTAHUC BEKTOPOB,
51 MHO>KEHHE BEKTOpa Ha YHCJIO B bubmorexa HOK
Y P https://m.edso0.ru/2560ab87
KOOpAWHAaTax
[TpumeHeHne BEKTOPOB B (hU3HKE, bubnunorexa [JOK
52
LIEHTP Macc https://m.edsoo.ru/1cfb8928
53 [TonsaTue o 6a3uce (Ha MIOCKOCTH). bu6mmorexa [IOK
Paznoxenust BEKTOpoOB 110 0azucy https://m.eds00.ru/757b9b30
54 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/cfe5295e
55 [TonsaTre o 6a3uce (Ha MIOCKOCTH). bubmuorexa [JOK
Paznosxenust BEKTOpOB 1o 6a3ucy https://m.edsoo.ru/e1a50237
56 CkansipHo€ MpOU3BEICHNE bubnnoreka [HJOK

BCKTOPOB, FGOMeTpI/I‘IeCKI/Iﬁ CMBICJI

https://m.edsoo.ru/afb9a2a0
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" BBIPAKCHUC B JICKAPTOBBIX
KOOpAMHATax

57 JuctpuOyTUBHOCTH CKAISIPHOTO bubnuoreka [IOK
IIPOU3BEICHUS https://m.edso00.ru/Obcd3387

58 CxkanspHoe npou3BeJICHUE U bubnmoreka [JOK
MPOEIUPOBAHKE https://m.edsoo.ru/0f16f5da
IIpumeHeHne cKaapHOro

59 P P bu6mmorexa [IOK
MPOMSBEACHHA BEKTOPOB V1A https://m.edso00.ru/9d7b1240
HAXO0XJICHUS JUIUH U YTJIOB
[IpuMeHeHne cKasIpHOro

60 PHMEHEHHE CRATAPHOT bubmuoreka [JOK
TPOHSBEICHIT BEKTOPOB AUIA https://m.eds00.ru/99791584
HAXOX/ICHUS JIJTUH U YTJIOB
[IpuMeHeHne CKaJIIpHOTO

61 P P bubmuorexa [JOK
TPOHSBEICHIT BEKTOPOB UIA https://m.eds00.ru/894c1248
HAXOXXJIEHUS JIJTUH U YTJIOB
Pemienne reomerpuueckux 3aaad ¢

62 P A bubmuorexa [JOK
TOMOTIPIO CRATAPHOTO https://m.edsoo.ru/e572abc0
MIPOU3BEICHUSA
Pemenue reomerpuyeckux 3aaay ¢

63 P A bu6mmoreka [IOK
TOMOTIBIO CRATIAPHOTO https://m.edsoo.ru/75a5e4a7
MIPOU3BE/ICHUS

64 KonTponbhas pabota no teme bubnnorexka [JOK
"Bekropsr" https://m.eds00.ru/55678a9d

65 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db

66 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edso0.ru/2517463d
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67 [IpaBusbHBIE MHOTOYTOJIbHUKH, bubmumoreka [IOK
BBIYHCIIEHHE UX DJIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBUIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK
BBEIYHCJICHHUE UX DJIEMCHTOB https://m.edso0.ru/al16f6e98
69 Yucso T v JyIMHA OKPYIKHOCTH bubmorexa [JOK
s Py https://m.eds00.ru/78b4dc48
70 Yucso T U JyIMHA OKPYIKHOCTH bubmorera [JOK
A Py https://m.edso0.ru/825e73c7
bu6mmoreka [IOK
71
Jlauna ayru OKpyHOCTH https://m.edsoo.ru/3c2983f9
bu6mmorexa [IOK
712
Jlauna ayru OKpyKHOCTH https://m.edsoo.ru/4eb62ffb
bu6mmorexa [IOK
73 P
anMatiag Mepa yria https://m.edsoo.ru/d3b68dca
bu6mmoreka [IOK
74 P
afHatHasd Mepa yria https://m.edso0.ru/e97f0369
75 IInomans Kpyra 1 €ro dJ€MEHTOB bubnnorexka [JOK
(cekTopa U cerMeHTa) https://m.edsoo.ru/b73a7f0b
76 Ilnomane Kpyra u €ro 3JIeMEHTOB bubnuoteka [JOK
(cexTopa u cermeHTa) https://m.eds00.ru/10a2b760
77 [Inomane kpyra v €ro 31€MEHTOB bubmuorexa [JOK
(cexTopa u cermeHTa) https://m.eds00.ru/0d98bb54
Brruncnenue nepuMeTpoB u
78 wiomaaen Guryp, BKIFOYAIOIINX Bubmiorexa LIOK
Ha M B https://m.edsoo0.ru/1f673d06
DIIEMEHTHI KpyTa
Brraucnenue nepumMeTpoB U
. bu6mmoreka [IOK
79 riomazaei Guryp, BKIFOYAIOIINX

AJIEMEHTBI Kpyra

https://m.edsoo.ru/a4bcd171



https://m.edsoo.ru/9f7cc71d
https://m.edsoo.ru/a16f6e98
https://m.edsoo.ru/78b4dc48
https://m.edsoo.ru/825e73c7
https://m.edsoo.ru/3c2983f9
https://m.edsoo.ru/4eb62ffb
https://m.edsoo.ru/d3b68dca
https://m.edsoo.ru/e97f0369
https://m.edsoo.ru/b73a7f0b
https://m.edsoo.ru/10a2b760
https://m.edsoo.ru/0d98bb54
https://m.edsoo.ru/1f673d06
https://m.edsoo.ru/a4bcd171

KonTponbnas no teme "Jlnuna

bubmuorexa [JOK

80
OKPYHOCTH U IJIomaas kpyra'" https://m.eds00.ru/0353e638
bubmuoreka [JOK
1
8 Henpanbuas cummerpus https://m.edsoo.ru/e63ff8f2
82 [lenTpanbHO-CUMMETPUYHBIE bubnuoreka [IOK
burypsl https://m.edsoo.ru/5dbbfd1f
bubmuoreka [JOK
IT
83 OBOpOT https://m.edsoo.ru/a59548ae
bu6mmoreka [IOK
4
8 Ocenast cummeTps https://m.edsoo.ru/de5f1903
[ToBTOpenue u 06o0IICHNE.
85 Pemenue 3agay4, WITIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXY pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/46bcel28
Kypca
86 @urypsl, CHMMETPHYHBIE bubnuoreka [IOK
OTHOCUTEIILHO HEKOTOPOM OCH https://m.edso0.ru/a6b0094b
bu6mmoreka [JOK
7 I1 5
8 APALICIILHBII TICPEHOC https://m.eds00.ru/3b681983
88 IlonaTne IBUKEHHUSA U €T0 CBOMCTBA Bubmmorexa LIOK
a https://m.edsoo.ru/4bda89%ea
bu6mmoreka [IOK
P
89 aBEHCTBO puryp https://m.edsoo.ru/aba7d464
IIposiBIeHNS CUMMETPHUH B
90 I pH one )KI/IBOHI/ICI/ITPCK JBITYPE bubmmorexa LIOK
pHpoZe, » Y ype, https://m.edsoo.ru/92b823fd
APXUTEKType
01 KoMno3umnun nBrxeHui bubmuorexa [JOK

(mpocTete mpuMephl)

https://m.edsoo.ru/2a4a2ha8



https://m.edsoo.ru/0353e638
https://m.edsoo.ru/e63ff8f2
https://m.edsoo.ru/5dbbfd1f
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

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a1au, MILTIOCTPUPYIOIIMX

bubmuorexa [JOK

%2 CBSI3U MEXIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/efefead3
Kypca
[ToBTOpenue u o6o0IIEHNE.

93 Pemienue 3amay, HUIIOCTPUPYIOLTUX bubnmoreka [JOK
CBSI3U MEXY pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/c58e409e
Kypca
[ToBTOpenue u 06o0IICHNE.

94 Pemenue 3aga4, WILTIOCTPUPYIOIINX bubnuorexa [JOK
CBSI3U MEXY pa3JIMYHbIMU TEMaMHU https://m.edsoo.ru/54d14267
Kypca
[ToBTOpenue u 06o0IICHNE.

95 Pemenue 3ampay, MUTIOCTPUPYIOITUX bubnmnorexa [JOK
CBSI3U MEXY Pa3IMYHBIMU TEMaMHU https://m.edsoo.ru/a78455c5
Kypca
[ToBTOpenue n obobIIEeHHE.

96 Pemenue 3ampay, MUTIOCTPUPYIOITUX bubnmnoreka [JOK
CBSI3M MEXAY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/2e7695cf
Kypca
[ToBTOpenue u o6o0IIeHNE.

97 Pemenue 3ampad, MIUTFOCTPUPYIOTITUX bubnmoreka [JOK
CBSI3M MEXIY Pa3TUYHBIMU TEMAMH https://m.edso00.ru/6383d98a
Kypca
[ToBTOpenue u o6o0IIEHNE.

08 Pemienue 3agay, MIIOCTPUPYIOLIUX bubnmnoreka [JOK

CBSI3U MEXKIY Pa3TUYHBIMUA TEMaMHU
Kypca

https://m.eds00.ru/89c5365f



https://m.edsoo.ru/efefea93
https://m.edsoo.ru/c58e409e
https://m.edsoo.ru/54d14267
https://m.edsoo.ru/a78455c5
https://m.edsoo.ru/2e7695cf
https://m.edsoo.ru/6383d98a
https://m.edsoo.ru/89c5365f

[ToBTOpenue u o6o0IIeHNE.

99 Pemenue 3aau, WILTIOCTPUPYIOIINX 1 bubnmoreka [JOK
CBSI3U MEXIY Pa3IMYHBIMU TEMAMH https://m.edsoo.ru/0Odcedafl
Kypca
[ToBTOpenue u o6o0IIEHNE.

100 Pemienue 3amay, HUIIOCTPUPYIOLTUX 1 bubnmoreka [JOK
CBSI3U MEXY pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/27b735e9
Kypca

bu6mmorexa [IOK

101 HroroBast KoHTpoIbHAs paboTa 1 https://m.eds00.ru/073bcf5d
[ToBTOpenue u 06o0IICHNE.

102 Pemenue 3aga4, WITIOCTPUPYIOIIUX 1 bubnuorexa [JOK
CBSI3U MEXY pa3IMYHbIMU TEMaMHu https://m.edsoo.ru/1852817¢e
Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/0dcedaf1
https://m.edsoo.ru/27b735e9
https://m.edsoo.ru/073bcf5d
https://m.edsoo.ru/1852817e




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHl/lﬂ

['eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE T'e€OMETpUYECKHE (UTYpBI, ONPEAETATh HUX
B3aMMHOE PpACIOJOXKEHHE, H300pakaTb TeOMETpUYecKue (Urypsl,
BBITOJIHATB YEPTEKHU 110 YCIOBUIO 3a1a4u. MI3MepsITh JINHENHBIE U YTIIOBbIE
BEIMYMHBL. PemaTh 3a71aun Ha BBIYMCIEHHUE JUIMH OTPE3KOB M BEJIMYMH
YTJIOB

6.2

Jenate TpyOyr0 OICHKY JMHEWHBIX M YTJIOBBIX BEIMYHH IPEIMETOB B
pealibHOM KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTh pasmepbl
3TUX 00BEKTOB MO MOPSAIKY BEIUIMHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FTeOMETPUUECKUM 3a/iadam

ITonb30oBaTbcsd NpHU3HAKAMM PABCHCTBA TPEYTOJIBHUKOB, HCIIOIb30BAThH
IPU3HAKU U CBOMCTBAa PaBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEILECHUU
3a1a4

IIpoBoanTh JIOTUYECKHE paccyXJIeHHs c HCIIOJIb30BAaHUEM
T€OMETPUYECKUX TEOPEM

6.6

6.7

6.8

[Tonp3oBaTbCst MpU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a1a9

Onpenendars NapauiebHOCTh MPSAMBIX C MOMOIIBIO YTJIOB, KOTOPBIE
obpazyer ¢ HuMH cekymas. Omnpeaenirb MapauieTbHOCTh MPSIMBIX C
MMOMOIIBI0 PaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSIMOM 10 TOYEK
JIPYroi mpsiMon

PemiaTe 3amaun Ha KiaeT4aTOM 6YM8.FC

6.9

HpOBOI[I/ITI) BBIYMCJICHHUA U HaAXOAUTh YHCIIOBBIC U 6YKB€HHI)I€ 3HaA4YCHUA
YIJIOB B TCOMETPHUUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMBI YTIJIOB
TPECYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, O6p&30BaHHBIX npu
NepeCceUyCH  ABYX  NapPaJUICIbHBIX MMPAMBIX ceKymeﬁ. Pemarn
MPAKTUYCCKUC 3a/]aY1 Ha HAXOKACHUC YTIJIOB

6.10

Brnaners moHATHEM T€OMETPHYECKOIO MECTa TOYEK. YMETh ONPENEATh
OWCCEKTPUCY yTIJa W CEePEAVMHHBIM TEPHEHIUKYJSIp K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK




@opMyIHMpOBATh ONPEAEICHUS OKPYKHOCTH U KpPyra, XOpAbl U IMAMETPa

6.11 OKPYXHOCTH, TOJIb30BAThCS HMX CBOWCTBAMHU. YMETh MPHUMEHSITH 3TH
CBOICTBa MPU PELICHUU 3a]1a4
BrnaneTs moHsATHEM ONMCAaHHOMN OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh e€¢ ueHTp. Ilonb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VIJIOB TPEYTroJbHUKA MEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO
CepeIUHHBIC MEPIEHAUKYIISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECeKaITCs
B OJHOU TOYKE
BrnaneTts nmoHsTHEM KacaTeabHON K OKPYKHOCTH, TIOJIB30BATHCS TEOPEMO
6.13 0 TIEPIEHIUKYIJIIPHOCTH KacaTelbHON U paanyca, MPOBEAEHHOTO K TOUKE
KacaHHs
6.14 [Tonb30BaTbcs  MPOCTEHIIMMU  TE€OMETPUUECKUMU  HEPaBEHCTBAMH,
' MOHUMATh UX MPAKTHUYECKHI CMBICIT
6.15 [TpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUSI C TOMOIIBIO IIUPKYJIS
' ¥ JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTarta
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BH/bI UYETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
' MOJIb30BAThCSl X CBOMCTBAMM MIPU PELICHUH T€OMETPUUYECKHX 337134
6.2 [TpuMeHSTH CBOMCTBA TOUKH MEpeceUeHNs] MEANAaH TPEYroJbHHUKa (IIEHTpa
' Macc) B pELIEHHH 3a1a4
Bnagers moHsTHEM cpeaHEW JHHUM TpPEYTOJbHUKA U Tpareluu,
6.3 OPUMEHSATh HUX CBONCTBA NPU pEIIEHUH TEeOMETPUUYECKUX 3ajad.
' ITonb3oBatbes Teopemon Paneca ¥ TEOPEMOW O NIPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX Ui PEHICHUS IPAKTHIECKUX 3a/1a9
6.4 [IpuMeHsATH  OpU3HAKW  [MOAOOUS  TPEYrOJILHUKOB B pEIIEHUH
' reoOMEeTPHUYECKUX 3aa4
[Tonb3oBatbes TeopeMoil Iludaropa st pemieHUs TE€OMETPUUYECKUX H
6.5 NpakTUYeCcKuX 3aa4. CTPOUTh MaTEMAaTHIECKYIO MOJIEIh B IIPAKTHUECKUX
' 3ajjauax, CaMOCTOSITENIBHO JIeNaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHE
JUTHHBI
Bnamerr TOHATHSMH CHHYCa, KOCHHYCa H TaHT€HCAa OCTPOTO yrIia
6.6 IPSMOYTOJBHOTO TpEyrojbHHKA. [10Nb30BaThCS 3TUMHU TOHSATHSIMH JUIS

peICHUS NPAKTUYCCKUX 3a/1a4




6.7

Beruncnsate  (pa3NMUyHBIME - CIIOCOOAMH) TUIONMIA[Ah TPEYTOJbHUKA H
IUIOUIAId  MHOTOYTOJNBbHBIX  ¢uryp (Moab3ysich, Tle HE0OXO0AUMO,
KabKyJISITOpOoM). [IpUMEHSTH MONy4YeHHbIE YMEHHS B TPAKTUYECKUX
3aayax

6.8

Brnaners MoOHATHSMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, MCIOJIb30BATh
TEOPEMbI O BIUCAHHBIX yTJIaX, YIJIax MEXIy XOpAaMH (CeKYyIIUMH) U yTiie
MEXIy KacaTeJIbHOW U XOPJOU MPU PEIICHUH F'€OMETPUYECKUX 3a7a

6.9

6.10

Bilagers NOHATHEM  ONHCAaHHOIO  YETBIPEXYTOJIbHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a]1a4

[TpuMeHSTh OTYYCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJIENI JIISl 3a/1ad peaibHOW JKU3HU M IMPOBOJIUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C IPUMEHEHUEM ITOI00USN TPUTOHOMETPUH (TIOJIB3YSCH, TIC
HE00XOAMMO, KAIBKYJISITOPOM )

9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLUHU OCTPBIX YIJIOB, HaXOAUTh C HUX
IOMOILBIO  PA3JIMYHBbIE BJIEMEHThl MPSIMOYIOJIBHOIO TPEYrOJbHUKA
(«pelieHue MPSMOYTOJBHBIX TPEYTroJbHUKOB»). HaxomuTs (¢ momoruisio
KaJIbKYJISITOpA) JUIMHBI U yTJIbl AJ1 HeTaOJUYHbBIX 3HAUYEHUN

ITons3oBaThCA (I)OpMy.TIaMI/I MpUBCACHUA u OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM I HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbl CHHYCOB H KOCHMHYCOB [JIsI HAXOXKIACHUA
pPa3jIMYHbIX J3JICMCHTOB TPCYTr'OJIbHUKA («pemeHI/Ie TPEYyT: OJ'ILHI/IKOB))),
MPUMCHATH UX IIPU PCIICHUHN TCOMETPHUICCKUX 3a0aY

6.4

6.5

Brnagets moHsTHSMH TIpeoOpa3oBaHUsl MMOJ00US, COOTBETCTBEHHBIX
aeMeHTOoB To00HBIX (uryp. [lomp3oBaTbest CBOMCTBaMU MOA00US
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JIMHBI U HAXOAWUTH YTJBI Y
nonobueix Quryp. IlpuMeHATH cBoOWCTBAa MOMOOHMS B MPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MPUMEPHI TOIOOHBIX (QUTYP B OKPYXKAIOIIEM
MUpe

[Tonb30BaThcs TeopeMaMu O TMPOM3BEIACHHUM OTPE3KOB XOpH, O
MPOU3BEJICHUU OTPE3KOB CEKYILUX, O KBaJApare KacaTeJIbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUI U (prU3HUeCKUit
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3UUECKHUX 3a]1a4.




[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JUIUH U
YIJI0B

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, NPUMCHATHL €ro B
PCICHUN TCOMCTPUUCCKUX U MTPAKTUYCCKUX 3a1a4d

Brnagets noHATUSMEU IPaBUIIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTU U PaJlMaHHOM Mephl yria, YMETh BBIYUCISTH
wionaab Kpyra u ero uacteil. IlpuMeHATH mHodydyeHHbIE YMEHUS B
MPaKTUYECKUX 3a/1auax

Haxoauth ocu WM LEHTPhl CUMMETPUH (UTYpP, MPUMEHSTH ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHKS HA TPAKTHUKE — CTPOUTH MAaTEMaTHYECKHE
MOJIeTM JIJIsl 3a7ad pealbHOM JKU3HM W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS C TIPUMEHEHUEM TIOJ00HSIH TPUTOHOMETPUICCKUX (DYHKIUIA
(MoB3ysCh, i€ HEOOXOIUMO, KATBKYISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Touka, npsmasi, OTpe30kK, Jyd. Yrou. Bujsl
6.1 yriioB. BeprukanbHble U CMexHbBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [TapamienpsHoCTh U NepIEeHIUKYIIPHOCTD IPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cumMmeTpuH. [Ipumepsr
' CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOLIBIO LUPKYJIss U JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mennana, OuccekTpuca, MX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKKU paBHOOEAPEHHOro TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NMpU3HAKKU NapajuledbHBIX NpsAMbIX. CyMMa yIJIOB TpeyroJibHHKA.
' BHewnue yrisl TpeyrojipHuKa
[IpssmoyronbHbld  TpeyroibHUK. CBONHCTBO  MeIMaHbl  MNPSIMOYTOJBHOTO
6.7 TPEYrojbHUKa, TMpoBeNEHHOM K  rumoreHys3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYToNbHBIN TPEYrOdbHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOH, Teopema O OoyblieM yriae U OOJNbIIeH CTOpPOHE TPEeyrojbHUKA.
[lepnieniuKyIsip U HAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEK. buccekrtpuca yrma W CEpeIMHHBIN
' NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpy>KHOCTb U KpYT, XOpJla U IUaMETp, UX CBOMCTBA. B3aumMHoe pacnonoxeHue
' OKpYXHOCTH U npsiMoii. KacarenbHast u cexyIias K OKpy>KHOCTH
6.11 Oxpy’XKHOCTb, BNMCaHHas B yroi. BnucaHHas M onucaHHas OKpY>KHOCTH
' TPEYTOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ cBoiicTBa M npusHaku. [IpsmoyronbHas
' Tpaneus
6.4 Meron ynBoenus Menuanbl. LleHTpansHas cumMmerpus. Teopema Paneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue mMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyrompHUKOB, Ko3hduument mnomodus. Ilpusznaku momodus
' TpeyroabHUKOB. [IpruMeHeHne nogo0ust pH PelIeHUH MPAKTUIECKUX 3a/1a4
6.7 ®opmyiibl Ui IUIOILAAM TPEYToJbHUKA, apajiesorpaMma, poM0a U Tpaneuu
6.8 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHOImIEHHE IUTOIAAEH
' no700HBIX GUryp
6.9 Bpluucnenue miomanei TpeyroJbHUKOB M MHOIOYTIOJBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpSIMOYTOJIbHOTO TpPEyTroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble U LEHTpaJabHbIE YIJIbI, YTOJ MEXKIY KacareabHOW M XOpIOM. YTibl
' MEX/1y XOpJIaMU U CEKYILIUMU
6.13 BrrcanHble U OMMCaHHbBIE YETHIPEXYTONbHUKU
6.14 BsanMHuoe pacnonoxxenue IByX okpykHocteil. Kacanue okpyxHocTeir. OOmme
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, tauredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. PerieHue
' IIPAKTUYECKHX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogo0Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 HmpoU3BENEHNN OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, /umHa (MOAYJb) BEKTOpA, COHAMPABICHHBIE BEKTOPBI, MPOTHUBOIMOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB,

Oorcpannu HaJ BCKTOpPaAMMH. Paznoxxenue BCKTOpa IO ABYM HCKOJUJIMHCAPHBIM
BCKTOpaMm




Koopaunatsl BekTopa. CkalsipHOE IMPOU3BEAECHUE BEKTOPOB, NPUMEHEHHE IS

6.6 HAXO0XJICHUS JUIMH U yTJIOB
JlexapToBbl KOOpAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOUW U OKPYKHOCTH B

6.7 KOOp/IMHATaX, MEepeceyeHne OKPYKHOCTEH M HpAMBIX. MeToa KOOpIAMHAT U €ro
IpUMEHEHHE

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyx)HOCTH. ['panycHas u paguaHHas Mepa yria, BEIYUCICHHE JUIMH JTyT

' OKPYKHOCTEH
6.10 [Tnomanpe kpyra, ceKTOopa, CerMeHTa
6.11 JIBUKeHHsI IUIOCKOCTHM M BHYTPEHHUE CUMMeTpuu Guryp (dIeMeHTapHbIe

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsSIeMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh IMOHATUAMH: MHOXKECTBO, IOJMHOXECTBO,
orepanuy HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHITh UX IIPU PELUICHUH 33]1a4; YMEHHE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXECTB JUIsl OMHMCAHUS
peabHBIX MPOLIECCOB U SBJICHUH, IPU PEILICHUHU 33/1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
J0Ka3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHUI

YMeHHEe OIepupoBaTh IMOHATHAMU: HATYpaJbHOE 4YHUCIO, IMPOCTOE U
COCTaBHOE YHUCJIO, JEIMMOCTb HaTypabHbIX YUCEIl, IPU3HAKHU JEIUMOCTH,
LEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! 1pO0b U JIeCSITUYHAsL 1pOo0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIUOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbI KOPEHb, YMEHHE BBINOJIHATH JIEHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIOPSAOYMBATH YHCIIA, IIPEACTABIATh YHUCIIA HA
KOOPJIMHATHON NPSIMOM, OKPYIJIATh YHCIIA; YMEHHE JelaTh NPUKUAKY H
OLICHKY pe3yJIbTaTa BHIYMCICHHI

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJIbIM [OKa3aTeleM,
apudMeTUYeCKUl KBaJpaTHBIH KOPEHb, MHOTOYICH, ajreOpanveckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHUE BBITIONHATh pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
LEJBIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSIIMH,
PAa3JI0)KEHUE MHOTOUYJIEHA HA MHOXKUTEIIH, B TOM YUCJIE C UCII0JIb30BAHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM MEePEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliath JMHEWHble U KBaJpaTHbIE YpPaBHEHUS, JpOOHO-
paloOHaJIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX ypaBHEHWH, JHMHEHHBbIE HEpPaBeHCTBA M MX CHCTEMBI,
KBaJpaTHbIE U IPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM,
B TOM YHCJIE [TPH PELIEHUH 33]a4 U3 IPYIHX MIPEIMETOB U MPAKTUYECKUX
3aJ1a4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJIUHATHYIO
IJIOCKOCTh JIJ1s1 U300pakeHusl pelieH! I ypaBHEHH, HEPaBEHCTB U CHCTEM




YMeHue onepupoBath MOHATHAMU: (YHKUMA, Tpaduk (QyHKIUH, HyIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTaHUS,
yObIBaHMsI, HanOoJblllee W HAaWMMEHbIEe 3HAYCHUS (YHKLIUH;, YMCHUE
ONEpUpPOBATh TOHATUAMH: MpsAMas TMPONOPHUOHAIBHOCTh, JIMHEHHAs
GyHKIMs, KBagpaTH4yHas (yHKOUS, oOpaTHas NPOIOPIHMOHATBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku QyHKIHA, HCIIOIB30BaTh
rpaduKy 71 OTMpEAETCHUs CBOWCTB IMPOIECCOB M 3aBUCHUMOCTEH, IS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M peallbHOW KHU3HH;
yYMEHHE BBIpaXKaTh (POpMyJiaMH 3aBHCUMOCTH MEXKAY BEIMYMHAMHU

Ymenue OIIEpUPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKas 1 TeOMEeTpUYecKasi MPOTrPECCHH; YMEHHUE HCII0JIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CYMMBI M OOIIETO YICHA MPH
pelIeHNH 3a7a4, B TOM YHCIE 33Jad U3 JPYTUX y4eOHBIX MPEIMETOB U
peanbHON KU3HU

YMeHue peuars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HA MPOLEHTHI, J0JIH
U YaCTH, IBUJKEHUE, padoTy, LIEHy TOBapOB U CTOUMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YIpPaBJIEHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABIISITh BbIPAXKEHUS!, ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPEILICHUE U
OLIEHUBATh MTPABIONOA0OHOCTb OJYUYEHHBIX PE3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsimMast, IyY,
JOMaHasi, YroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, PAaBHOOCIPEHHBI W
PaBHOCTOPOHHUI  TPEYTrOJbHUKH, HPSIMOYTOJIBHBIA  TPEYrOJbHUK,
MeauaHa, OHMCCEKTpruca U BbBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJIbHUK,
napaujenorpaMM, — pomM0, MPSAMOYTOJBHUK,  KBajJpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
¢burypamu; yMeHue pemiath 3a1a4u, B TOM YUCIIE U3 TOBCETHEBHOM XKHU3HH,
Ha HAaXOXKICHHE I'€OMETPUUYECKUX BEIUYMH C NPUMEHEHUEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakroB

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIEIbHOCTh U IEPIEHIUKYIAPHOCTD MPSMBIX, YTOJI
MEXJY HNpSAMbIMH, MEPHEHIUKYISAP, HAKIOHHAsA, MPOEKIHs, Mojodue
¢buryp, nmogoOHbIE TPEYroJbHUKH, CUMMETPHUS OTHOCHUTEIBHO TOYKH HU
IpsIMOM; yMEHME pAaclo3HaBaTh PABEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napajsuieaIbHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPY’KaOLEM
Mupe

YMeHue onepupoBarh MOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeIWYMHA
yIia, CAHYC U KOCHHYC yTJla TPEyroJIbHUKA), IIJI01Ia/1b; YMEHUE OLICHUBATh
pa3Mepbl TIPEeIMETOB M OOBEKTOB B OKPYXKAIOLEM MHpE; yMEHHE
MPUMEHSITHh (POPMYJIbI IEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIUHBI
OKpPYXXHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJbHOIO
napajuiejenunesa;  yMEHUE  IPUMEHATh  INPU3HAKA  PaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA, TEOPEMY




[Tucdaropa, TPUTOHOMETPUYIECKUE COOTHOIICHUS JISI BBIYUCIICHUS JUJIHH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakaTh IUIOCKHME (QUTYpl W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBbIE (QUTYPbl OT pPYKH, C TIOMOLIBIO YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NPAMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA
YKCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI U KOOPAMHATHI JJIs MPEICTABICHUS JaHHBIX U PELICHU 3a1a4, B
TOM UHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU

14

VMeHue oneprupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIE THATPAMMBbI,
TaOJIMIBI, CpelHee apuMETHUeCKoe, MeauaHa, HauOoNbIIee W
HaMMEHBIIICE 3HAUCHMS, pa3MaxX YMCIIOBOrO HabOpa, yMEHHE H3BJIICKATh,
HUHTEPIPETHUPOBATH U MPEOOPa30BbIBaTh HHPOPMAIIHIO, TPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JHarpaMmax, OTPaKaIoIIyI0 CBOMCTBA U XapaKTEPUCTHKH
pealbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE pPACIO3HABATH HM3MEHUYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh IOHATUSAMHU: CIy4aWHbI ONBIT (CiydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTapHbIH  HCXOJ)
CIIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4aWHBIX COOBITUH B  ONBITax C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE pelIaTh 3a/1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C MCIOJIb30BAaHUEM IpaBUia
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH peabHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpY)KAIOIIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IMOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIHX YUCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ H3y‘-IeHHLII>i METOJ AJI pCIICHU 3a1a1H,
MNPUBOJAUTE HPHUMEPBI MATEMATUUCCKHUX 3aK0HOM€pHOCTeI\/JI B IIpHUpOAC U
JKU3HH, PACIIO3HABATh MPOABIICHHUEC 3dKOHOB MATCMATHKHM B HCKYCCTBC,
OIMMUCBIBATh OTACIIBHLIC BBIAAIOIUCCA PE3YJIbTAThI, IMOJTYUYCHHBIC B XOJC
Pa3BUTHA MAaTEMATUKH KaK HAYKHU, IPUBOAUTH IMTPUMEPbI MATEMATUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Hucna 1 BBIYUCICHUS
11 Hatypanbuble u uensie yncina. [I[pu3Haku 1eIMMOCTH HENbIX YHCeT
12 OOBIKHOBEHHBIC M JCCSITHUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npobu
1.3 Pannonanesheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenbHbie 4Hcla. ApudMeTHdecKkue oOrepanud ¢ JCHCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, IpaBWiia OKPYIJICHUS, MPHUKUIKA U OICHKA
pe3ybpTaTa BEIYUCICHUM
2 AnreOpandecKkue BbIpaKeHUS
2.1 bykBeHHbIe BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM nmokasareneM. CTeneHb ¢ palluoHalbHBIM MToKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmerndeckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECKUMH

25 KOPHSIMH HaTypaJbHOH CTeTIeHH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Iensie u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHU
3. Lensle u npoOHO-panvioHanbHbIE HepaBeHCTBa. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
5 OyHKIMH
®Oynk1us, cocoOsl 3a1anus pyHkuun. I'paduk pynxmun. O6nacTs onpeaeneHus u
51 MHOXeCTBO 3HaUeHUH pyHkuuu. Hynu ¢pynkuuun. [IpoMexxyTKH 3HAKOIOCTOSIHCTBA.
o IIpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI (YHKIHUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#l U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1 I'eomerpuueckue GpUrypsl 1 UX CBOMCTBA
1.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKuX BETHYUH
7.6 Bexkropsl Ha m10CcKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OrnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHuosxecTBa
8.5 I'pads




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






