MyHuuunansHoe G1omkeTHOS 001meobpasoBarensHoe YUpexaeHue

BOJ'II:U.ICpC‘ICHCKaﬂ CpEOHssA o6pa30BaTem>Haﬂ IKoJa

I[TPUHATO: COI'JTACOBAHO:

Peennem nenaroruueckoro cosera 3am.qupekropa no YBP

%&/‘ i H.B. Enanues
_+_

IIpotokon Nel ot «28» aBrycra 2026 r.

Pabouasi nporpamma

no yueGHomy npeamery «I eomeTpus» yriiy0JIeHHbIH YPOBEHb
AJIg ydauuxces 7-9 kiaccoB

(Cpok obyyenus 3 roga)

CocraBuna:
H.IL. I'puropeesa

Y4urtenb MaTeMaTUKU U PU3UKH



MNOACHUTEJBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3elioB IIKOJIHHOW MaTeMaTHKH,
UMEIOINI CBOEH I1eNbl0 00€CIIeYnTh U3YUYEHHE CBOMCTB M pa3MepoB Quryp, mx
OTHOIIEHWH W B3aMMHOE PACIOJIOKEHHE, OMUPACTCI Ha  JIOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. L[€eHHOCTh M3y4eHHs NeOMETPUU Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus 3aKJIOYAETCS B TOM, UTO OOyYaroIMiCsS yYUTCS IPOBOAUTH
JI0Ka3aTeNbHbBIE PACCYXICHUS, CTPOUTD JIOTHUECKHUE YMO3aKIIOUEHUS, JOKA3bIBaTh
UCTUHHBIC YTBEP)KICHUS U CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, IPOBOAUTH
pacCyKAeHHs «OT TPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT  IPHU3HAKOB,
¢dopMynnpoBath oOpaTHble yTBepxkAcHUA. (Oco0oe 3HaueHHME JOKa3aTelbHas
JVHUS UMEET JJ1s yIIyONEHHOTO U3yUeHUsI MaTEMAaTHUKH.

[{enpro U3yueHUs] TEOMETPUU SIBISIETCS] UCIIOJIb30BaHNE €€ KaK MHCTPYMEHTA
IIPU PEIICHUN KaK MaTeMaTHYEeCKUX, TaK U MPAKTUYECKUX 3a]1ad, BCTPEUAIOLTUXCS
B peanbHOM xu3HU. OOydyarommiics JIOJDKEH  HAyuduThCS  ONPEIENATH
reOMETPUYECKYI0 (UTYpY, OIUCHIBATh CIOBAMU YEpPTEX WIM PUCYHOK, HAMTH
IUIOMIab  3€MENBHOTO0  yYacTKa, pacCUMTHIBATh  HEOOXOAMMYIO  JUTUHY
ONTOBOJOKOHHOTO Ka0enss wiu TpeOyemble pa3Mmepbl rapaxka [jisi aBTOMOOMIIAL.
OTOMY COOTBETCTBYET BTOpasi, BHIUMCIHUTEIbHAS JIMHUS B W3YYCHUU T€OMETPHHU.
[Tpu pemieHun 3agad MPaKkTUYECKOTO XapaKTepa OOYYaIOLIUICS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJENM  PEAbHBIX JKU3HEHHBIX CUTyalud, MPOBOAUTH
BBIUMCJICHHSI U OIICHUBATh aJIEKBATHOCThH MOJIYYEHHOTO pe3yibTara.

Oco0eHHOCTh Yy4eOHOro Kypca YriayOJéHHOTO U3yYEHUs T€OMETPUU COCTOUT
B TOM, YTO 00y4JaroImuecs He IPOCTO 3HAKOMSITCS C OMPEACIEHHBIMH MTOHSATHSIMHU, a
YBEPEHHO OBIaJeBatoT UMH. CylllecTBYIOIINE TEMbl MporpaMmbl 0a30BOT0 Kypca
reOMETPUU HU3y4aroTcsa Ha 0oJiee rTyOOKOM YPOBHE, a 00ydJaroIIrecs MpuooOpeTaroT
YMEHHMsI, TOMOTAIOIIUE UM YBEPEHHO NPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexae Bcero pusnke u nHpopmaruke,
a TaKKe TMOJh30BAThCS TMOJTYYCHHBIMH 3HAHWUSMU TMPH PEHICHUH MPaKTUIECKUX
3ajay.

CornacHo yueOHOMYy IulaHy B 7-9 Kiaccax wu3ydaercss YriayOJE€HHBIH
y4eOHbIN Kypc «I'eoMeTpus», KOTOPBIA BKIIOYAET CIACAYIONINE OCHOBHBIC Pa3eiibl
conepkanusi: «Hauama  reomerpum», «TpeyrombHuKm», «OKpPYKHOCTBY,
«YetbipéxyronpHukny, «I[logobue», « 3neMeHTsl TpuronomeTpuny, «Ilnomanny, a
Takke «Meton koopauHaT», «BekTops», «IIpeobpazoBanus IIOCKOCTI.

Ha usydenue yueOHoro kypca «['eomerpus» otBomutcs 306 wacos: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 vaca (3 yaca B Hezleno), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COJEP KAHUE OBYYEHMUA
7 KUIIACC

HauaJjia reomerpuu

Hctopuss BO3HUKHOBEHUsS W pa3BUTHS reoMeTpuu. HadaibHble IOHATHA
reomerpun. Touka, mpsimasi, OoTpe3ok, Jyd. [loHsTue 00 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3anmHOe pacnonokeHue ToueK Ha npsAMou. VM3MepeHne IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymmockocte u  yroi. Buasl yrioB. HW3MepeHue BeIWYHMH YIJIOB.
BeprukanbHble U cMexXHbIE yribl. [lapannenbHbie U NEpHeHANKYIAPHBIE PSIMBIE.
PaccrosiHue ot ToukHu 110 npsAmMon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JimHa omanon. MHoroyronsHuku. [lepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O PABEHCTBE (QUIYp, HX PACIOJOKECHUH,
CUMMETPUH.

[Ipocrenmme noctpoeHus. MTHCTpYMEHTHI U1 U3BMEPEHUN Y IOCTPOECHUM.

TpeyrojbHuku

Buzasl TpeyrosibHUKOB: OCTPOYI'OJIbHBIE, IPSAMOYTOJIBHBIE, TYIOYTOJIBHEIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. MeauaHa, OHCCeKTpuca U BbICOTa
TPEYTOJIbHUKA.

PaBeHcTBOo TpeyronbHUKOB. IlepBblii W BTOpOW NPU3HAKKA pPABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. [lpu3Hak
pPaBHOOEIPEHHOTO TPEyroJbHUKa. TpeTuil Mpu3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHOWIEHUST MEXIY CTOPOHAaMHM W yIJIaMH TpeyrosibHUKa. HepaBeHCTBO
TpeyroJibHuka. HepaBeHCTBO O NIMHE IOMAHOM.

Cummetpuynbie  purypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETpUHU.
[IpuMepbl CHMMETPHH B OKPYKAOIIEM MUDE.

IMapaanensHbie npsimbie. CyMMa yIil0B MHOTOYI'0J1bHHKA

[TapannenbHOCTh IPSAMBIX, HCTOPUUYECKUE CBENEHUS O mocryiare EBknuaa u
o pomu JloO6aueBCKOTO B OTKPHITMM HEEBKINIOBOM reomerpun. CBOWCTBA U
IPU3HAKU NapajienbHbIX NpsAMbIX. CymMMa yIjIOB TPEYroJibHUKA. BHEIHNME yribl
TpeyrojpHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYTOJIbHUKA M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrosbHbIe TPEYroJIbLHUKHU

[Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [lepnenaukymnsp u
HakJIOHHAs. CBOMCTBO MEAMaHbl MPSAMOYTOJIBHOIO TPEYTOJbHHUKA, TPOBEAEHHON K
runotenyse. [IpsaMoyroyibHbIN TPEYroJbHUK ¢ yIiIoM B 30°.

OKpy:XHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXXHOCTH M Kpyra: LIEHTP,
panuyc, quaMeTp, XopJla, UX CBOMCTBA. B3anmHOE pacnoyioKeHHe OKPYKHOCTH U
npsamoil. KacarenpHas u cekymass K OKpYyXHOCTH. OKpYKHOCTb, BIHCAHHas B
yrou. [IpocTeiimme nocTpoeHUs: C HOMOIIBIO [IUPKYJIA U JIMHEUKHU.

I'eomeTpryeckue MecTa TO4eK

[ToHATHE O reoMeTpUYECKOM MecTe ToueK. [Iprumepsl reoMeTpuyecKux MecT
TOYEK Ha TJIOCKOCTU. bUccekTpuca yria u cepeIMHHBIN NEPIEHAUKYISP K OTPE3KY
KaK reoMeTpuyeckue mecta Toyek. OmucaHHas OKPYKHOCTb TPEYroOJIbHUKA, €€
HeHTp. Meroa reoMeTpruuecKuX MECT TOUEK MPU PEIIEHUH T€OMETPUYECKHX 3a/1ay.

ITocTpoenusi ¢ NOMOIBIO HUPKYJIA U JJUHEHKH

Hcropuueckue cBereHusi. OOOCHOBAHMS MPOCTEHIIMX IMOCTPOEHUM, 3TaIbl
3aJlayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOECHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeTbIpEXyroabHUKU

[Tapamnenorpamm, ero mnpu3Haku W cBoicTBa. IIpsimoyronpHuk, pomoO,
KBaJpaT, UX MNpU3HAKU U cBoiicTBa. Tpameuus. PaBHoOenpeHHas Tpameuwus, €€
CBOMCTBA U npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIICIHH.

Cpennsist TMHUS TPEyrojbHUKA. MeToa yABOEHHUS MeAHaHbl TPEYrOJIbHHUKA.
Teopema o nepeceyeHUn MeANAaH TPEYTOJIbHUKA.

Teopema @aneca, TeopemMa O MNPONOPUMOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa AJ1 IPOU3BOIBHOTO YETHIPEXYTOBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TpeyroJbHUKOB, Kod(pduuueHT nomodus. IlpuzHaku mnomodus
TPEYroJbHUKOB. IIpumMeHeHue 1oao0usi MpU PEIIeHHWH TeOMETPUYECKUX H
MPAKTUYECKUX 33/1a4.

ILnomaanb

[lonarue o miomaau. CBoicTBa IUIOHIAZEH TEOMETPUUYECKUX (QUryp.
[Ipocreiime GpopMybl s MIOMIAA TPEYTOJIbHUKA, HapajiesiorpaMMa, poMoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOILIEHHE MI0MAJEH TPEYrOJbHUKOB.

Teopema Ilugaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu pemieHUn
MPaKTUYECKUX 3a]1a4.

JIeMEeHTbI TPUTOHOMETPUH

CHuHyC, KOCHHYC, TAQHI€HC M KOTAaHT€HC OCTpPOro yrja MpsSAMOYTOJIBHOTO
TpeyroyiibHUKa. Tpuronomerpudeckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[IponopioHanbHbIE OTPE3KU B IPSIMOYTOJILHOM TPEYTOJIbHUKE.

Yribl M 4eTHIPEXYT0JIbHUKH, CBSI3AHHBIE C OKPY>KHOCTHIO



BrnmcaHHble M LEHTpalbHBIE YIJIBI, YrOJl MEXKAY KacaTeJbHOW M XOpIOH.
Yriel MexIy XopAaMu MU CEKylMMHU. BhucaHHble M ONMCAHHBIE OKPYXHOCTH
TPEYTrOJIbHUKA M YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
YeThIPEXYTrOJIbHUKA. B3anMHOE pacnonoxkeHue naByX OKpykHocrten. Kacanwme
OKpy>kHOCTell. O01I1e KacaTeabHbIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreHic yriaoB ot 0° gmo 180°. OcHoBHOE
TPUTOHOMETpHUECKOE  ToxkaectBo.  DopMynsl  mnpuBencHus.  PelieHue
TPEYroJbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYcOB. Perienue
MPaKTUYECKUX 33J1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpU4ECKON ONTUKH.

Tpuronomerpuyeckue  Gopmyisl Ui IUIOW@AA  TPEyTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuun. Popmyna I'epona. Popmyna mioumaau
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

Iloxo0ue TpeyroibHUKOB

Xopapl W MOAOOHBIE TPEYroJbHUKM B  OKpyXHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEACHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBajJpare KacarenbHOU. [IpuMeHeHne npu pemeHnun reoMeTpUuYeCcKuX
3agad. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTnu.

MeTtoa KoOpAUHAT

YpaBHeHUE TPSIMON Ha TJIOCKOCTH. YTIOBOM KOA(h(HUIIMEHT U CBOOOAHBIN
YIEH, WX TIeOMETpUYECKHil cMmbIca. [lapauienbHOCTP M MEpPHEHAUKYISAPHOCTD
npsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue OKpyKHOCTH. HaxoxkaeHune nepeceyeHnid OKpPYKHOCTEM U
NpsMBIX B KoopauHaTax. Popmyra paccTOsHUS OT TOYKH 10 npsMoi. [lmomans
napajuieJiorpaMMa B KOOpJMHATax, MOHATHE 00 OpPUEHTHPOBAHHOW IJIOLIAIM.
[IpumeHeHne MeToja KOOPAMHAT B IMPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3aJa4ax.

BexTopsl

BekTopbl Ha miockocTu. CJOKEHHWE W BBIUUTAHHE BEKTOPOB — IPABUIIA
TPEYTOJIbHUKA U MapajuierorpaMmma. ¥ MHOKEHUE BEKTOpa Ha yncio. KoopauHaTel
BekTOopa. Cl0KEHHE M BBIYMTAHUE BEKTOPOB, YMHOXEHUE BEKTOpPA HA YHUCIO B
KoopauHarax. [I[puMeHeHne BeKTOpoB B (pU3MKe, LIEHTP Macc.

[lonarue o Oasuce (Ha TUIOCKOCTH). Pa3nokeHuss BEKTOpPOB Mo 0Oaszucy.
CkansipHOE TIPOU3BEIEHUE BEKTOPOB, T€OMETPUYECKUN CMBICI M BBIPAXKEHUE B
JEKapTOBbIX KoopJauHaTaX. JIUCTpUOYTUBHOCTh CKAJSPHOTO MPOU3BEICHHUS.
CkansipHoe Tmpou3BeleHHEe U mnpoenupoBaHue. [lpuMeHeHue CKaIsIpPHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKAEHUSA JUIMH MW ynioB. Pemrenwne
reOMETPUYECKUX 3a7a4 C IOMOIIBIO CKAJISIPHOTO MPOU3BEICHHUS.

JIJIMHA OKPY/KHOCTH M IUIOLIAAL KPyra

[IpaBunpHBIE MHOTOYTOJIBHHKHM. JlnmmHa OKpyKHOCTH. [I'pamycHas wu
paguaHHas Mepa yIyia, BBIYMCICHHE IUIMH AYr OKpyxkHOocteu. [lmomanes kpyra,
CEeKTopa, cermeHTa. Mictopudeckue cBeieHUs 00 U3MEPEHUH JUIMHBI OKPY>KHOCTH U
IUIOIIAAN KpyTa.

JIBMKeHMS TJIOCKOCTH

[entpansHas cummetpus. LlenTpansHO-cuMMeTpuuHbie Gurypsl. [loBopor.
OceBag cummetpusd. PUryppl, CHMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwkeHuss W ero cBoiicTBa. PaenctBo ¢uryp. IlposiBiaeHus
CUMMETPUM B IPUPOJE, >KUBOMMCH, CKYJIBIType, apxurekrype. Kommosunuum
JNBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKX 3a/1a4ax.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHA MPOrpaMMbl [0 MaTEMaTHKE
XapaKTEPHU3YIOTCS B YACTH:

1) naTpUOTHYECKOr0 BOCIIMTAHUSA

IIPOSIBICHUEM HMHTEpeca K TMPOLNUIOMY M  HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHIKEHHUSAM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MATEMAaTUYECKOW IIKOJbI, K MCHOJIb30BAHUIO ITHUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS S

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEN IpaKIaHWHA U pealu3alud €ro
opaB, IMpPEACTaBICHUEM O MaTeMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUSA
pa3NUYHBIX CTPYKTYp, SBJIECHUH, NPOUEAYp TPakIaHCKOro oOIiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOr0 BOCIIMTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIro
oOpa3oBaHUsI HA TMPOTSHKEHUHM BCEH JKU3HU ISl YCIENTHOW MpodecCHoHaIbHON
JESTEIIbBHOCTY U Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHIUBUAYATbHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTE;

4) 3¢TeTH4eCKOr0 BOCIIMTAHMSI:

CHOCOOHOCTBIO K OMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyX JCHUN, YMEHHUIO BHUJAETbH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOI0 O3HAHUS:

OpUEHTalUWeld B JI€ATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
NpECTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOIbI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOW HAayKd Kak CQepbl 4YelIOBEeYEeCKOU
NEeSATEIbHOCTH, JTANoOB €€ pa3BUTHUA U 3HAUMMOCTU JUIsl Pa3BUTHUSL LMBUIIM3AIINH,
OBJIAJICHUEM SI3bIKOM MaT€MAaTHKU U MATEeMAaTHYECKOW KYJIbTYpPOW Kak CpelICTBOM
MO3HAaHUS MHUpPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEOBATENBCKOMN 1E€ATEIbHOCTH;

6) ¢usuyeckoro BocnuTAHMS, (POPMHMPOBAHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJTyYHs:



TOTOBHOCTBIO TMPUMEHSITh MAaTeMaTUYECKUE 3HAHHUS B HMHTEPECaX CBOETO
3I0pOBbsl, BEJACHMSI  370pOBOr0  oOpa3a KM3HHU (3M0pOBOE  MHUTaHHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH © OTABIXa, peryispHas (undeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKA pehICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa JPYroro 4eJoBeKa;

7) 3KOJIOTHY€CKOT0 BOCIIMTAHMS:

OpUEHTAlMEN Ha NMPUMEHEHUE MATEMaTUYECKUX 3HAHUM NI PElICHUs 3a7ad
B 00JIaCTU COXPAHHOCTH OKpYKalollel cpebl, IMJIaHUPOBAaHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX MOCJIEICTBUI ISl OKPYKAIOLIEH CpEeAbl, OCO3ZHAHUEM
I00ATBHOTO XapaKkTepa dKOJIOTHUECKUX MPOOJIeM U MyTEH WX PEIICHNUS;

8) apanTanuM K M3MEHAKIIMMCH YCJOBUSIM COUMAJIBLHOW U NPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJOBHUSAX HEOINPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH U€pe3 MPAKTUUYECKYIO JIeSITEIBHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y JPYTUX JIOJeH, mproOpeTaTb B COBMECTHOW JEATEIIHbHOCTH
HOBBIC 3HAHUS1, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMUPOBAHUM HOBBIX 3HaHUH, (POPMYIHMPOBATH HIIEH,
MOHATHUSI, TUTIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIaHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIE PEIICHUS] U JEUCTBUSA, (OPMYJIMPOBATH U OLIGHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare oCBOCHHS IpOrpaMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1ero oopazoBanus y oOyyvaromierocs OyayT chhopMHUpOBaHbI MeTanpeaAMeTHbIE
pe3yJbTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHLHBIMA
MO3HABATCIIbHBIMK ~ JICHCTBUSMH,  YHHBEPCAIbHBIMA  KOMMYHHKATHBHBIMH
JNCHCTBUSMHU M YHUBEPCATBLHBIMU PETYJISTUBHBIMH JICHCTBUAMHU.

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3zoBble JJoruueckune aAeicTBUA:

BBIBJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKA MaTEMATUYECKUX
OOBEKTOB, TMOHATUN, OTHOUICHHMM MEXIy MOHATHSIMH, (POPMYIUPOBATH
OTIpe/eNICHUs MOHATHI, yCTaHAaBIMBATh CYLIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBAaHMsI 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIpUHUMATh,  (GOPMYyIHpPOBaTh M  NPeoOpa3OBBIBATh  CYXKIACHHS:
YTBEPAUTEIIbHBIE U OTpUIATEIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEYUS
B (pakrTax, JaHHBIX, HAONIOJACHUSIX U YTBEPXKICHUSX, Npeajararb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHNIA;

JenaTb BBIBOABI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pazOupaTh JOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (TIpSIMbIE U OT
MPOTUBHOI0), TPOBOJUTH CAMOCTOSATEIHHO JIOKa3aTelIbCcTBA MAaTeMaTHYEeCKUX
(bakToB, BBICTpaMBaTh APTYMEHTAIMIO, MPUBOANTH MPUMEPHI W KOHTPIIPUMEPHI,
NPUMEHATH METOJ, MAaTeMAaTHYeCKOW HMHAYKIHMH, OOOCHOBBIBaTH COOCTBEHHBIE
paccyKIcHus;

BBIOMpATh CMOCOO pelieHus y4dyeOHOM 3amaun (CpaBHUBATh HECKOJBKO
BapUaHTOB  pELICHMs, BbIOMpaTh Haubojiee  MOAXOAAIIMH € y4€TOM
CaMOCTOATENLHO BBIIEJIEHHBIX KPUTEPHUEB).
ba3oBble ucciieoBare/IbCKHe JeCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KaK HCCIENA0BATEIBCKUI WHCTPYMEHT IIO3HAHUS,
dopMyiMpoBaTh  BONPOCH,  (DUKCHpYIOIIME  IPOTHUBOpEUHE,  Mpodiemy,
CaMOCTOATENIbHO YCTaHaBIIMBaTh HCKOMOE M JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTE II0 CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHYeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBbEKTOB MEX 1y COOOI;

CaMOCTOSITeNIbHO (HOpMYIMpPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yJbTaTam
IPOBENEHHOTO  HAONIOACHUS, MCCIEIOBaHUS, OKCIEPUMEHTAa, OLEHUBATH
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3YJIbTaTOB, BIBOJAOB U 000OLICHMIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCA, A TaKXKe BBIIBUIaTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmanueii:

BBISIBJIAITH HEJAOCTATOYHOCTh M M30BITOYHOCTH WHGOpMAINK, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOMpATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBATb U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS;

BbIOMpaTh (popMy mpeAcTaBieHUs HMHGOpPMALMM W WUTIOCTPUPOBATH
peraemMbie 3a/1a4u CXeMaMu, TuarpaMMamMu, MHOW TpadUuKoi U uX KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTh MHPOPMALIUUA TIO KPUTEPHUSIM, MPEIOKEHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE 1eHCTBHA:



BOCIIPUHUMATH U (JOPMYIIHPOBATH CYXKJEHUS B COOTBETCTBUH C YCIOBHUSIMU U
HEeasIMH OOIIEHHUsI, SICHO, TOYHO, I'PaMOTHO BBbIpaXaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOIy PEIICHHs 3aadH,
KOMMEHTHPOBATH MOJTYYCHHBIA PE3YJIbTAT;

B XOJI¢ OOCYXJICHHsI 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMON 3aja4d, BBICKAa3bIBaTh WJICH, HAICJICHHBIC Ha TIOWCK
pEIICHMS, COIMOCTAaBIATh CBOM CYXKICHHUS C CYXICHHSIMH JPYyTUX YYaCTHUKOB
Jajora, oOHApyKUBaTh Pa3jIMule M CXOJICTBO IO3MIIMM, B KOPPEKTHOH (opme
bopMyJIMpPOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEACTABIIATh PE3yJIbTAThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHUH;

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M WHIWBUIYaTbLHOMN
paboThl MpU pEHIeHWH YYEOHBIX MaTeMaTHYSCKUX 3ajJad, IPUHUMATh IIeb
COBMECTHOW JEeATEIHHOCTH, IUTAHHUPOBATH OPTaHU3AIMIO COBMECTHOW pPabOTHI,
pacrpenensTh BUAbl padoT, JOrOBapuBaThCs, OOCYXAaTh MPOILIECC M PE3yJbTaT
paboThI, 0000111aTh MHEHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B I'PYNIOBBIX (popmax paboThl (0OCyKIeHUsl, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» H HWHBIC); BBIIOJHATH CBOKO YacThb pabOTBl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH WICHAMH KOMAaHIIbI, OIICHUBATH
Ka4ecTBO pe3yJibTaTa M KadeCTBO CBOEro BKJajga B OOMIMHA pe3ysibTaT IIo
KpUTEpUsiM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.

PerynsitTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIE 1eCTBUA
Camoopranu3anus:

BBISIBJISITh MPOOJIEMBI ISl PEUICHUS] B KU3HEHHBIX M YUYEOHBIX CUTYallUsX,
OPUEHTUPOBATHCS B PA3TUYHBIX MOAXOJaX MPUHITHUS PEIICHUN (MHIUBUAYAIBHOE,
rpynroBoe);

CaMOCTOSITeJIbHO COCTaBJIATH IUTAH, aJTOPUTM pEIIeHUsS 3agaun (Wi ero
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ Y4ETOM HMMEIOIMMXCSI PECYpCoOB H
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMEHTUpPOBATh U KOPPEKTHUPOBATh BAPUAHTHI
peuieHuii ¢ yuéToM HOBOM MH(MOpMAaIUK.

CaMOKOHTPOJIb, IMOIUOHAIbHBIA HHTEJJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa
pelieHns MaTeMaTHIeCKOM 3a/1aur, CAMOMOTHBAITUN U Pe(IICKCUH;

MPEABUJIETh TPYJIHOCTH, KOTOPhIE MOTYT BO3HUKHYThH MPHU PEUICHUM 3aJayH,
BHOCUTh KOPPEKTHUBBI B JCSATEILHOCTH HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLIEHMBAaTh COOTBETCTBUE pPE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LENHU U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTIKEHHS MIIM HEAOCTIDKEHUS 11eJTi, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@XaTh AMOLIMU TMPH U3YYEHWHU MAaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JlaBaTh SMOIMOHATIFHYIO OIIEHKY PEIICHUS 3a/1a4H.

INPEAMETHBIE PE3YJIbTATBI

K koH1y 00yueHus B 7 kiacce 00y4aromuics MOJIy4UT CIEYIONINE IPEAMETHbIE
pe3yIbTaThl:

Pacno3naBaTh U3y4eHHbIE TE€OMETpUYECKHE (UTYPBI, OINPEAENsATh UX
B3aMMHO€ paCIOJIOKEHUE, H300pakaTb T€OMETPUUYECKHE (QUIYypbl, BBINOJIHATH
YEpTEXKU MO YCIOBUIO 3anaud. V3MepsATh JMHEWHBIE W YTIOBBIE BEJINYUHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTe NPUKUAKY U OLEHKY JIMHEMHBIX U YIVIOBBIX BEJIIMYMH IPEIAMETOB B
peaslbHOM JKU3HHU, pPa3MepoB IPUPOJHBIX OOBEKTOB. Paznnuarh pa3Mepbl 3THUX
OOBEKTOB M0 MOPSAIKY BETUUHHBI.

CTpouTh YEPTEKH K TEOMETPUUECKHUM 334a4aM.

[lonp30BaTbCAd IpPU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCIOIb30BaTh
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOAUTE JTOTHYECKUE PACCYKACHUS C HUCIOJb30BAHUEM TI'€OMETPHUECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MNPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAWAaHbl, MPOBEAEHHOM K  TUIOTEHY3€  IPSAMOYIOJIBHOIO
TPEYTOJIbHUKA, B PELICHUNA I€OMETPUUYECKUX 3aa4.

Onpenensats NapamieabHOCTh IPSIMBIX C TOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
C HUMU cekymasd. OnpenensaTe napauieIbHOCTh MPSMBIX C IMOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM IMPSMOU J0 TOUEK APYTOU MPSIMOM.

PemaTe 3a7aun Ha kieT4aTon Oymare.

[TpoBOAUTH BBIUMCICHHUS W HAXOIUTh YHUCIOBbIE U OYKBEHHBIC 3HAUYCHMUS
YIJIOB B TEOMETPUYECKMX 33Jadyax C MCIOJIb30BaHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpH
IIEPECEUYECHNH [BYX MAapAJUIEIBHBIX MpPSAMBIX CEKyIleld. Pemarb IpakTU4ecKue
3a/1a4M HA HAXOXIEHUE YTJIOB.

Bnanets monsitueM reomerpuueckoro mecta Touek (I'MT). Onpenensrtb
OMCCEKTPHUCY YIJIa U CEPEIMHHBIN NEPIEHANKYIISIP K OTPE3KY KaK Fr€OMETPUUYECKHE
Mecta Touek. [Tonp3oBaThes oHsATHEM TeoMeTprueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKIACHUN U IIPU PEILICHUH 3a1a4.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTHM WU Kpyra, XOpAbl M AUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh X CBOMCTBAMH. Y METh JOKA3bIBATh U IIPUMEHSITH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagete MOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ MeHTp. Jloka3pIBaTh U UCIIOIB30BATH (DAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEIHHHBIE
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaets noHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEPIICHANKYJISIPHOCTH KACAaTEJIbHOW M Pajgnyca, MPOBEAEHHOIO K TOYKE KACaHHS.
Jloka3bIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYXHOCTH, ITPOBENEHHBIX U3
OJIHOM TOYKHU, U MPUMEHSTH 3TO B PEIICHUU T€OMETPUYECKHUX 3a]1a4.

Jloka3piBaTh M MNPUMEHATH MNPOCTEUIINE TEOMETPUUECCKHE HEPABEHCTBA,
IMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOEHUS C MOMOIIBI LUPKYJIST U
JIMHEUKU.

K koniy oOyuenus B 8 Kkiacce oOydaromuiicsi TMOJYYUT CIEAYIOIIUE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJIbl UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMHU IPHU PEIICHUM T'€OMETPUUECKUX 3ajad. Pa3nuuarh
IPU3HAKU M CBOWMCTBA IMapajuieorpaMma, poM0a U NpsMOYTOJIbHUKA, JOKA3bIBATh
WX ¥ YBEPEHHO MPUMEHSTH MPU PEUICHUHU T€OMETPUUYECKUX 3aad.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUS MEUAH TPEYrobHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnanetrs moHsTHeM cpefHed JIMHUM TPEYTOJbHUKA W Tpamneluu, TPUMEHSTh
X CBOMCTBA IPU PEIICHHWM T'€OMETPUYECKHUX 3aaad. lcnosb3oBaTh Teopemy
Qdaneca U TEOpEeMy O MPONOPILIMOHANBHBIX OTPE3KaX, MPUMEHSITh UX JJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpaJIbHO-CUMMETPUYHbIE (PUTYpPhl U HCHOJB30BATH HMX
CBOWCTBA MPU PEIICHUHU 3a/a4.

Brnanerp NOHATHSAMHU TOJ00HMS TPEYTOJBHUKOB, KO3 (dUIMEHTA IO100Ms,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. VIMETh npecTaBieHue o
npeoOpa3zoBaHuu MoAoOus U O MOAOOHBIX (urypax. [lonb3oBaThcs NMpU3HAKAMU
noj00Msl TPEYTrOJAbHUKOB MPHU PEIICHUH T'e€OMETpUYEecKUX 3aaad. Jloka3piBaTh U
MPUMEHSITh OTHOUIEHUS MPONOPLUUOHATIBHOCTH B IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpumeHnsaTh mogo0ue B MPaKTUYECKUX 3aadax.

BeiBomuTh W UCHONB30BATH MpocTediue ¢GopMysibl I TUIOLIATU
TPEYroJIbHHUKA, apajljiesiorpaMma, poMOa u Tpanenuu. Berauciars (pa3inyHbIMU
cnoco0aMu) IJIOIIAAb TPEYTroJdbHUKA U IUJIOIMIAAM MHOTOYTOJIbHBIX (DUTYyp
(MoNB3ysACh, TIE€ HEOOXOIUMO, KAIBbKYJIATOPOM). 3HATh OTHOIICHHE IUIOIAeH



NoJTOOHBIX (QUTYp M MPUMEHATH MPH PElIeHUH 3aaad. [IpuMeHSTh MOJydyeHHBIE
YMEHUS B IPAKTHYECKUX 3a/1a4ax.

[Tonb3oBatbess Teopemoit [ludaropa s pemieHrus Te€OMETPUUECKUX U
IpakTUYecKux 3agad. CTpOUTh MaTEMaTH4YECKyl0 MOJEIb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSTENIBHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brmanerp mnoHATHEM BIMCAaHHOTO W LEHTPAJIBHOIO YA, yIja MEXIy
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOW OKPYKHOCTH TPEYTOJIbBHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJyYeHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJENH JUIS 3a7a4 PEATbHOU KU3HU U MPOBOJANUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C TpPUMEHEHHUEM TOoJA00Us W TPUTOHOMETpUU (TOJB3YSICh, TJAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xonIry 00yueHus B 9 kjacce 00ydaromuiics MOMYyUUT CASAYIOIINE MPEIMETHBIC
pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMM OCTPBIX YTJIOB, YMETh HAXOAUTH C UX
MOMOIIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYroJbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxouTh (C MOMOIIBIO KaTbKYISATOPA) JJIUHBI
Y yTJIbI 1J1s1 HeTAOJIMYHBIX 3HAYCHUM.

[Tonp30BaThes (opMysiaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JUISl HAXOXICHUS COOTHOLICHUNW MEXKAY TPUTOHOMETPUUYECKUMU
BEJINYNHAMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, MPUMEHSTH WX JJIs
HaXO0XJICHUSI Pa3JIMUHBIX JIEMEHTOB TPEYroJIbHUKA («pEIIeHHuEe TPEYTOJIbHUKOBY),
IIpU PEIIEHUH TEOMETPUYECKHUX 3anad. [IpuMeHsATh MOTydYeHHbIE 3HAHUA TPHU
PELICHUH ITPAKTUYECKUX 3a1a4.

[IpUMEHAThP TPUTOHOMETPUIO B 3a]1a4aX Ha HAXOXKJICHUE IUIOLIAIA, BBIBOJIUTH
U BJIAJCTh TPUTOHOMETPUYECKUMHU (GOpMyJIaMH [Jis TUIOIIAIW TpPEYroJibHUKA,
napasuiesiorpamMmma, pom0a, Tpaneuuu, BEIBOAUTh U TPUMEHSTh popMyiny ['epoHa u
dbopmMymy IS TUTOIIAM BBITYKIIOTO YETHIPEXYTOIBHUKA.

Nmers mnpencraBieHre O TOMOTETHHM, NPUMEHATH B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBaTh TeopeMsbl UeBbl 1 MeHenas py peIeHu  3a1a4.

Hcnonb30BaTh TEOpEMBbI O BIMCAaHHBIX yIVIaX, YyIJax MEXIy XOpJIaMmu
(CeKylIMMHM) U yrijie MeXAy KacaTeJIbHOW U XOPJIOW MPU PEUIEHUH T'€OMETPUUYECKUX
3aaa4. /loka3pIBaTh U NMPUMEHSTH TEOPEMBI O IMPOU3BEACHUU OTPE3KOB XOpIH, O
MIPOU3BEACHUHU OTPE3KOB CEKYILIUX, O KBaIpaTe KacaTeIbHOM.

Brnanerp moHATHEM KOOpPAWMHAT Ha IJIOCKOCTH, padOTaTh C ypaBHEHHEM
npsMOMl  Ha IUIOCKOCTH. Brnanerh MOHATHUSAMH YIIIOBOTO KOodhdUIMEHTa U
CBOOOJHOTO YJI€Ha, MOHMMAaTh MX TEOMETPUYECKUN CMBICT U CBSI3b YTJIIOBOTO



ko3 duimeHTa ¢ Bo3pacTaHMeM W yObIBaHHMEM JMHEHHOW (yHKUMHU. YMETb
pemiatb METOAOM KOOpPAMHAT 3a/Jauyd, CBS3aHHBIE C MAPAJUICIBHOCTBIO MU
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, NEPECEUCHUEM IIPSMBIX, HAXOXKICHUEM TOYEK
IIEPECEUYCHMUS.

BeiBomuTh M BIIAAETh YPABHEHHEM OKPYXHOCTU. lcnonb3oBars MeTOX
KOOpPAMHAT Ul HAXOXKICHHs IEPECEUYCHHM OKPYKHOCTEHM M NpsAMBbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JI0 MPSMOM, IJIOIAAM TMapajjienorpaMmma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHpOBaHHOW mIomanu. Ilonb3oBarbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IpU  PELICHUU
F€OMETPUYECKUX M MNPAKTUYECKUX 3anad. [IpuMeHsTp MeETox KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Biiagerp moHsATHEM BEKTOpAa. YMETh CKJIAIbIBaTh W BBIUUTATH BEKTOPBI,
YMHOXaThb Ha 4YMCJIO, BJIAJETh IPaBUJIAMU TPEYrOJBbHUKA WU MapajulieorpaMma.
Biianerp NpakTHUYECKUMU HHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO I10JIb30BATHCSA
KOOpAMHATaMH BEKTOpa. BrageTe CIIOKEHWEM U BBIYUTAHHEM BEKTOPOB,
YMHOXXEHHEM BEKTOpA Ha YUCJIO B KOOPJINHATAX.

Wmets npencrasneHue o 6asuce (Ha IocKocTH). PackiaapiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPHl CHJI C IOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIIEHUH. [IpUMEHATh MOJMydYeHHBIE 3HAHUSA B
NPOCTEUINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKaJIAPHOTO IPOU3BEACHUS BEKTOPOB, NOHUMATH €TO
F€OMETPUYECKUM CMBICII M YBEPEHHO II0Jb30BAaTbCA €0 BBIPAKCHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKaJISPHOTO MPOU3BEIACHMUS
U €r0 CBS3b C MPOCHUPOBAHUEM. [IpUMEHATH CKaNspHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIAEHUs JUIMH U yTJIOB. Pemare reoMeTpuuYecKue 3aJadd C MOMOUIBIO
CKAJIAPHOIO Ipou3BeneHus. Mcnosib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanueckux U (pU3ndecKux 3agavax.

Branerp MOHATHSAMH MPAaBWIBHOTO MHOTOYTIOJIBHHMKA, JIMHBI OKPYKHOCTH,
JUTUHBI TyT OKPYHOCTH M PaJWaHHOW MEpPBHI yIJa, BBIYMCIATD IJIOIAAb KPyTra U
ero yacted. [lonumare cmbicn yucna m. IIpuMeHATH MOMydeHHBIE YMEHHs IpHU
peIlIeHNH TPAaKTHUYECKUX 3a7ad. 3HaTh MCTOPUYECKHE CBEIEHUs 00 H3MEpEeHHUH
JUTUHBI OKPYKHOCTH U IUIOLIAJN KPyTa.

NMetp mpencraBiieHue O MpeoOpa3oBaHUM IUJIOCKOCTH, O JIBHXKEHMSIX.
Haxonuth ocu, LEHTpbl CUMMETpUU (Uryp, LEHTPbl MMOBOPOTA, HAXOJUTH
KOMITO3UIIMKA TPOCTEHIHX mnpeoOpazoBanuii. [I[puMeHATh NBWKEHHS TUIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

IIpyMeEHATh IOMy4YEHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJENH JJIA 3a]1a4 PEANBHOM KU3HU U MPOBOAUTH COOTBETCTBYIOLINE BBIUNCICHUS



C TPUMEHEHUEM TMOAO00MS U TPUTOHOMETPUUECKUX (YHKIUN (MONB3YSICh, TIE
HE00XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
KouuyecTBO 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB H TeM ungpoBbie
Ne n/m P Kontpoannbie | Ilpakrnyeckue (mupp )
NMPOrpaMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI
pecypchl
Hauana reomerpuu. IIpocreiimmue
1 reoMeTpuueckue GUryphl 1 ©X CBOHCTBA 28 1 bubmmorexa HOK
P P ) https://m.edsoo.ru/78c146¢4
N3mepenne reoMeTpuiecKux BETUYUH
bubmuorexa [IOK
2 T 1 1
PEYTOTILHIKH ? https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTs. CyMMa yIiioB 15 1 bubnuorexa [LIOK
MHOT'OYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 IIpssMoyronabHBIE TPEYTOJBHUKU 7 bubmorexa HOK
p y pey https://m.edsoo.ru/78c146¢c4
bubnuoreka LIOK
5 r 5 1
COMETPHHCCKHC HEpaBeHeTha https://m.edsoo.ru/78c146¢4
OxkpyxHocTb. ['eomMeTpuueckne mecra
6 Touek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYJIS 18 1 bubmorexa LOK
L p HIBIO THPKY. https://m.edsoo.ru/78¢146¢4
U JTUHEUKU
7 [ToBTOpEeHME, 0000IICHNE, CUCTEMATU3AITHS 10 | bubnuorexa LIOK
3HAaHUU https://m.edsoo.ru/78c146c4
OBHIEE KOJIMYECTBO HACOB 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
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8 KVIACC

KosaunyectBo yacos DJIeKTPOHHBIE
HaumeHnoBanue pa3iesioB 1 TeM nHu(ppoBbIe
Ne n/m P Konrtpoasnbie | IIpakTnuyeckue (uubp )
NPOrpaMMbl Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypchbl
" bubnmoreka [JOK
! Herbipexyroib ki 22 ! https://m.edsoo.ru/aScb98eb
bubmuoreka [IOK
2 Tlonobue 16 ! https://m.edsoo.ru/a5cb98eb
bubmuoreka [IOK
3 Hnomuarn 16 ! https://m.edsoo.ru/a5cb98eb
4 Teopema [Iudaropa u Hauana 18 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 VYIuIbl ¥ YETBIPEXYTOJIBHUKY, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 IToBTOpenue, 060061IeHNE, CUCTEMATH3AIHS 10 1 bubanorexa HOK
3HaAHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

KoaunuecTBo yacos DJIEeKTPOHHbIE
HauMeHnoBaHue pa3aesioB U TEM nudpoBbIe
Ne n/m P Kontpoasubie | IlpakTnuyeckue (uup )
NMPOrpamMMbI Bcero odpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
Bbubnuorexa LIOK
! Pernenue TpeyronbHuKon 2 ! https://m.edsoo.ru/dddde230
bubmnorexa IIOK
2 Tonobue Tpeyronkruios 12 ! https://m.edsoo.rw/dddde230
bubmuorexa [IOK
3 MeToz xoopeHar 10 ! https://m.edsoo.rw/dddde230
bubmuorexa [IOK
4 Bexroper 20 ! https://m.edsoo.rw/dddde230
bubmnorexa IIOK
> Jltuia OKpYKHOCTH H MTOMIALE KpyTa 16 1 https://m.edsoo.ru/dddde230
bubnuorexa LIOK
6 10
JIBHKEHHS ILI0CKOCTH https://m.edsoo.ru/dddde230
. [ToBTOpenwue, 060061IeHNE, b 1 bubmuorexa [JOK
cUcTeMaTH3aIus 3HaHui https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0



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

7 KIIACC
KonuyectBo yacos
Ne Jara DJIeKTpOHHbIe U pPOBbIE
Tema ypoka Kourpoabubie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE pecypchl
padoTbI padoTbI
| Hcroprist BOSHUKHOBEHHUS U 1 bubnmoreka [JOK
Pa3BUTHUS TEOMETPUU https://m.edsoo.ru/925af86b
HavanbHbie MOHATHSA
2 reomerpud. Touka, npsimMas 1 bubamorexa HOK
puH. > TP ’ https://m.eds00.ru/659¢4331
OTPE30K, JIy
HavanbHble moHATHSA
3 reomerpuu. Touka, mpsimas 1 bubamorexa HOK
pHH. > TP ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
[Tonstue 06 akcuoMe,
4 TeopeMe, 10Ka3aTeIbCTBE, 1 bubnuoreka [OK
OIpEJIEIICHUH, CBOMCTBE, https://m.edsoo.ru/3d223477
MIPU3HAKE
B3aumHoe pacnionoxenue
5 TOYEK Ha psMoii. I3Mmepenue 1 bubnuoreka [HOK
JUIMHBI OTPE3Ka, pacCTOSTHUE https://m.edso0.ru/92b776f1
MEXIy TOUKaMH1
B3aunmHoe pacnionoxenue
6 TOYEK Ha npsimoit. M3mepenne | bubnuorexa [HOK
JUTAHBI OTPE3Ka, PACCTOSTHUE https://m.edso00.ru/9¢500788
MEXy TOUKaMH1
. B3aumHoe pacnonoxenue | bubnuorexa [LIOK

TOYEK Ha npsimoit. M3mepenne

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

AJIWHBI OTPE3KA, paCCTOAHUE
MCXKAY TOYKaMH

[TonynnockocTs u yroii. Buibl

Bbubnuorexa LIOK

8 yrJ108. MI3MepeHue BeHHH htps://m.eds00.ru/36862bf3
YTJIOB
[TonynnockocTs 1 yroi. Buasl BuGmorexa LOK

? yrioB. Msmepenne emamni https://m.edsoo.ru/2 1 ced4ff2
YIJIOB
[TonynnockocTs u yroi. Buasl BuGmorexa LOK

10 yr10B. M3Mepenue sennums https://m.edsoo.ru/ce214e34
YIJIOB
BeprtukanbHbie U cMEXHBIC BuGmorexa LIOK

u

1 yriel. Hapanieibaere https://m.edsoo.ru/7399faeca
MepHEHIUKYIISIPHBIC PSIMbIC
BeprtuxanbHbie U CMEKHBIE BuGorexa LIOK

12 yrbt. Hapaniensrpie https:/m.edsoo.ru/5¢2c0dff
MepIEHIUKYIISIPHBIC TIPSIMbIS
BeprukanbHbie U CMEXHbBIE BuGnorexa LIOK

13 yrust. LapamiensHeie u https://m.edsoo.ru/4a4bf678
MEepIEHUKYISIPHBIE IPSIMbIE
BeprukanbHbie U CMEKHBIE BuGnorexa LIOK

14 yrie!. HapauienbHyic u https://m.edsoo.ru/84ee61de
NepHeHIUKYISIPHbIE MPSIMbIE
BeprtukanbHbie U CMEKHBIE BuGmorexa LIOK

15 yrnbl. IapannensHpic u https://m.edso0.ru/d04bb9c5
NepHeHIUKYISIPHbIE MPSIMbIE

bubmuorexa [IOK
16 buccekrpuca yrna

https://m.edsoo.ru/da5e003c



https://m.edsoo.ru/36862bf3
https://m.edsoo.ru/21ce4ff2
https://m.edsoo.ru/ce214e34
https://m.edsoo.ru/7399faea
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bu6mmoreka LIOK

17 buccextprca yria https://m.edsoo0.ru/557998af
18 buccekrpuca yrna bubmmorexa [IOK
https://m.edsoo.ru/5¢a89182

19 Jlomanas. Bujipl IOMaHbIX. bubmuorexa [IOK
JnuHa nomaHoun https://m.edsoo.ru/c84d7212

20 Jlomanas. Buasl ToMaHBIX. Bbubnuorexa LIOK
JnuHa nomaHou https://m.edsoo.ru/91fe52be
Muoroyronsauku. [lepumerp

a1 MHoroyroisHuka. [lonsrue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOT'OYTOJIbHUKaX
Muoroyronsauku. [lepumerp

” MHOroyrojasHuka. [lonstue o bubnuorexa [IOK
BBIITYKJIBIX U HEBBIITYKIIBIX https://m.edso0.ru/27b15065
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. Ilepumerp

2 MHoroyrosjpHuka. Ilonarue o bubnuorexa [LIOK
BBIIIYKJIBIX ¥ HEBBITYKIIBIX https://m.edsoo.ru/5cc7a352
MHOTOYTOJIbHUKAX
MHuoroyronsHuku. Ilepumerp

24 MHoroyrosjpHuka. Ilonarue o bubnuorexa [LIOK
BBIITYKJIBIX U HEBBITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYTOJIbHUKaX
MHoroyronsHuku. Iepumerp

25 MHoOroyrojsHuka. [lonsrue o bubnuorexa [LIOK

BBIITYKJIBIX U HCBBIITYKIIBIX
MHOT'OYTOJIBHHUKax

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



https://m.edsoo.ru/557998af
https://m.edsoo.ru/5ea89182
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HNHCTpyMeHTHI 1151 U3MEpEHUit bubnuoreka [JOK

26 .

U TIOCTPOEHUH https://m.edsoo.ru/333ecb98

7 WNHCcTpyMeHTHI 17151 U3MEPEHU I bubnmoreka [JOK
U IIOCTPOCHUHU https://m.edsoo.ru/26b0a806
KonTtponsHas paboTa 1o teme
"Hauana reomerpun.

)% [Ipocreiimune reomeTpuueckme bubmmorexa LIOK
(burypsl U UX CBOICTBA. https://m.edsoo.ru/aalb7981
N3mepenue reoMeTpu4ecKux
¢uryp"

29 Menuana, GuccekTpurca u bubnuorexa [HJOK
BBICOTA TPEYrOJILHUKA https://m.edsoo.ru/9ae97099

30 Menuana, GuccekTpurca u bubmnorexa IIOK
BBICOTA TPEYIrOJIbHUKA https://m.edsoo.ru/dc3e45d1

31 PaBeHCTBO TpeyronbHUKOB Bubnuorexa LOK

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

0 IIepBblit 1 BTOpOM NPU3HAKU bubnuoreka [OK
paBEHCTBA TPEYrOJIbBHUKOB https://m.edsoo.ru/0f5d60af

3 IlepBslii 1 BTOPOU IPU3HAKH bubnuorexa [LIOK
paBEeHCTBA TPEYTOJIbHUKOB https://m.edsoo.ru/a56¢5a9%b

4 I1epBblil ¥ BTOpOY NIPU3HAKU bubnuoreka [OK
paBEHCTBA TPEYTOJIBHUKOB https://m.edsoo.ru/34{8650¢

35 [IepBbIit 1 BTOpOM PU3HAKA bubnuoreka [HOK
paBEHCTBA TPEYrOJIbBHUKOB https://m.edsoo.ru/ffe06285
[lepBsiit u BTOpPOI MpU3HAKH bubnuorexa [LIOK

36
paBEHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOGeApeHHBIE bubnuoreka [HOK

TPEYTOJILHUKH U UX CBOMCTBA

https://m.edsoo.ru/c59fdae9
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18 PaBHOOEIpeHHBIC bubnuoreka [JOK
TPEYroJIbHUKH U X CBOMCTBA https://m.edsoo.ru/7e10fb44
PaBHoOenpeHHbIE bubnmoreka [JOK

39 .

TPEyroJIbHUKU U UX CBOMCTBA https://m.edsoo.ru/1¢c2cc982

40 [Tpu3Hak paBHOOEIPEHHOTO bubnuoreka [OK
TpEyroJIbHUKa https://m.edsoo.ru/480b3c40

Al [Tpu3Hak paBHOOEAPEHHOTO bubmmorexa [LIOK
TPEYTroJIbHUKA https://m.edsoo.ru/bf564ab7

0 Tperwnii npu3HaK paBEHCTBA bubnuorexa [LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/b4229637
TpeTuii npu3HaK paBeHCTBA bubnuorexa [IOK

43
TPEYroJIbHUKOB https://m.edsoo.ru/7a899¢49

44 Tperwnii npu3HaK paBEHCTBA bubnuorexa HOK
TpEeyroJIbHUKOB https://m.edsoo.ru/41c75¢54
@urypsl ¢ 0CeBOI

45 cumMmetpuei. [Tpumepst bubnunoreka [JOK
CHAMMETPHUU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
MUpe
@urypsl ¢ 0CeBOI
cummertpuen. [Ipumepst bubnuorexa [LIOK

46
CHUMMETPHU B OKPY’KaIOIIEM https://m.edsoo.ru/a48cfOcd
MUpe

47 KonTponbHas pabota no reme bubnuorexa [HOK
"TpeyronpHuKN" https://m.edsoo.ru/6f0a%9a78

43 0 MLX bubmuorexa [IOK

APAILIEILHOCT TP https://m.edsoo.ru/a081482d

49 CBoiicTBa M IPU3HAKH bubnmnoreka [JOK

apaJiICJIbHBIX MTPAMBIX

https://m.edsoo.ru/2¢d69381
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50 CgolicTBa ¥ IPU3HAKU bubnuoreka [JOK
napaJIeNIbHbIX IPSIMbIX https://m.edsoo.ru/75899b52
5] CBoiicTBa ¥ IPU3HAKU bubnmoreka [JOK
[apajieIbHbIX IPAMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa U IpU3HAKU bubnuoreka [OK
MapajuIeTbHbBIX MPSIMBIX https://m.edsoo.ru/74e8bd74
53 CaoiicTBa ¥ NpU3HAKU bubnmoreka [JOK
MapajlIeIbHbIX IIPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa ¥ PU3HAKH bubnuorexa [HJOK
IapalIeNIbHbIX IMPSIMbIX https://m.edso00.1ru/5¢90c339
55 CyMMa yTJI0B TPEyTOJIbHUKA bubmmorexa [HOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yTJI0B TPEyTOJIbHUKA bubmmorexa [OK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yrisl TpeyrosibHUKa bubmmorexa TIOK
https://m.edsoo.ru/bc409f4f
58 BHelHue yribl TpeyrojibHuKa bubmorexa HOK
https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX YTJIOB
59 MHOT'OYT'OJIbHUKA U CYyMMa bub6nuorexa [LIOK
BHEIIIHUX YIJIOB BBIITYKIIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX YTJIOB
60 MHOTOYTOJIbHUKA U CYyMMa bubnuorexa LIOK
BHEIIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHHX YIJIOB bubmuoreka [JOK

MHOTI'OYTOJIbHUKA U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOT'OYT'OJIbHHUKaA

KonTponbnas pabora no teme

Bbubnuorexa LIOK

62 "[TapannensHocTts. CymMmMa
" https://m.edsoo.1u/40947485
YIJI0B MHOI'OYTOJIbHUKA
IIpu3naku paBeHCcTBa
63 MPSIMOYTOJIBHBIX bubmmorexa [IOK
pAMOY https://m.edsoo.ru/330d63f
TPEYTOJIbHUKOB
[Ipu3Haku paBeHCTBa
bubmuorexa [IOK
64 IIPSIMOYTOJIBHBIX
https://m.edsoo.ru/0Oe1544dc
TPEYTOJIbHUKOB
65 [leprieHAUKYJIAp U HAKJIIOHHAS bubamorexa HOK
PHEHMIY AP https://m.eds00.ru/957310000000000
CBONCTBO MeIUAaHBI
66 IIPSIMOYTOJILHOTO bubnuorexa HOK
TPEYTOJIbHUKA, IPOBEAEHHOMN https://m.edsoo.ru/b34a450e
K TUIIOTEHY3¢€
CBoOIicTBO MeIHaHBI
67 MPSIMOYTOJILHOTO bubnuoreka [HOK
TpeyroJibHUKa, IPOBEAEHHON https://m.edsoo.ru/83fabf79
K TMIIOTEHY3€
68 [IpssMOYTONBHBIN TPEYTOJIBHUK bubnuoreka [HOK
¢ yrsiom B 30 rpanycos https://m.eds00.1u/52b57d0f
69 [IpssMOyronbHBIN TPEYTOIBHUK bubmuorexa LIOK
¢ yriom B 30 rpagycoB https://m.edsoo.ru/aec6d443
CooTHoIIEHNS MEX,
oy bu6mmoreka [IOK
70 CTOPOHaMH U YIJIaMu

TPEyTroJbHUKA

https://m.edsoo.ru/95db41{7
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CooTHoOMICHUSA MCXIY

bu6mmoreka LIOK

1
7 CTOPOHAMH H yIIIaMH https://m.edsoo.ru/5ea388d0
TPEYroJbHUKA
HepaBeHcTBO TpeyroiabHuKa.
bu6mmoreka LIOK
72 HepasenctBo 0 nuHe
N https://m.edso00.ru/50fa9985
JIOMAaHOHN
HepaseHnctBo Mexay
7 MEPIEHIUKYIISIPOM U bubnuorexa HOK
HaKJIOHHOM. PaccTosinue ot https://m.edsoo.ru/7284cbde
TOYKHU 10 NPAMOI
KonTponbHas padota no
teMaM "[IpsMoyrosibHbIe
74 TPEYroJbHUKH" bubmmorexa HOK
"p 4 ’ https://m.eds00.ru/85f00be3
I'eomerprueckue
HepaBeHCTBa"
75 OKpy>KHOCTb, XOP/Ibl U bubnunoreka [JOK
JIMaMETPBI, UX CBOMCTBA https://m.edsoo.ru/588c3a8d
76 OKpy>KHOCTb, XOP/Ibl U bubnuoteka [{OK
JMaMETpPBI, UX CBOKCTBA https://m.edso0.ru/02406d49
B3aumHoe pacnonoxenue
77 OKPYHOCTH U MPSMOM. bubnuoteka [IOK
Kacarenbnas u cexymas k https://m.eds00.ru/00d222d9
OKPYXHOCTHU
B3aunmHoe pacnonoxenue
73 OKPY>KHOCTH ¥ TIPSIMOM. bubnmoreka [JOK
Kacarenbnas u cexymas k https://m.edso0.ru/4f8753bb
OKPYXHOCTH
79 B3aunmHoe pacnonoxxeHue bubmmorexa [IOK

https://m.edsoo.ru/a522800



https://m.edsoo.ru/5ea388d0
https://m.edsoo.ru/50fa9985
https://m.edsoo.ru/7284cbde
https://m.edsoo.ru/85f00be3
https://m.edsoo.ru/588c3a8d
https://m.edsoo.ru/02406d49
https://m.edsoo.ru/00d222d9
https://m.edsoo.ru/4f8753bb
https://m.edsoo.ru/a52f2800

OKPY’KHOCTH U IPSIMOM.
Kacarenbnas u cexyias k
OKPYHOCTH

20 OKpyXHOCTb, BITUCAHHAS B bubnmoreka [JOK
Yyroil https://m.edsoo.ru/3767ac35
21 OKpyXHOCTb, BIIUCAHHAS B bubnmoreka [JOK
YIoi https://m.edsoo.ru/f019e49b
[ToHsiTHE O TEOMETPUYECKOM
%) Mecte Touek. [Ipumepbl bubmuorexa [IOK
FeOMETPUYECKUX MECT TOYEK https://m.edsoo.ru/9bdd6b63
Ha IJIOCKOCTH
[loHsiTHE O TEOMETPUUECKOM
23 MecTte Touek. [Ipumepnl bubnunorexa [HJOK
reOMETPUYECKUX MECT TOUEK https://m.edsoo.ru/621adf85
Ha TJIOCKOCTH
24 OnrcaHHast OKPY>KHOCTh bubnunoreka [JOK
TpeyroJibHUKa, €€ LIEHTP https://m.edsoo.ru/f5b41bc7
85 OnrcaHHast OKPY>KHOCTh bubnuotexa [{OK
TpEyroJIbHUKa, €€ LIEHTP https://m.edsoo.ru/c96254e9
MeTo/1 reoMeTpUIECKUX MECT
86 Toqexﬂn )51 ereHI/II/I bubamorexa LOK
pup https://m.edsoo.ru/5894¢e7a4
T€OMETPUUYECKUX 3a]1a4
Meroa reoMeTpuIeCcKUX MECT
87 TOYEK MPH PeLIeHUN bubmmorexa LOK
P b https://m.edsoo.ru/784342d1
T€OMETPUUYECKHX 3a7a4
MeTto1 reoMeTpUIECKUX MECT
a p bubnuorexa LIOK
88 TOYEK IIPU PELIEHUU

rCOMCTPHUICCKUX 3aaa4

https://m.edso0.ru/05853a22



https://m.edsoo.ru/3767ac35
https://m.edsoo.ru/f019e49b
https://m.edsoo.ru/9bdd6b63
https://m.edsoo.ru/621adf85
https://m.edsoo.ru/f5b41bc7
https://m.edsoo.ru/c96254e9
https://m.edsoo.ru/5894e7a4
https://m.edsoo.ru/784342d1
https://m.edsoo.ru/05853a22

&9

MeTOI[ TCOMETPHUICCKUX MECT
TOYCK IIPU PCIICHUN
reOMETPHUICCKUX 3aaa4d

bu6mmoreka LIOK
https://m.eds00.ru/6903d{f0

90

O060cHOBaHMS IPOCTEHIITHX
IIOCTPOEHHUM, ITaIIbI 33/1a41 HA
MMOCTPOEHUS, PEIICHHUE 3a1a4
Ha MOCTPOEHUE LIUPKYJIEM U
JIMHEUKOMN

bu6mmoreka LIOK
https://m.edsoo.ru/e511d730

91

O60ocHOBaHMS MPOCTEUIITNX
IIOCTPOEHHUM, ITaIlbI 33/1a41 HA
MIOCTPOEHUS, PEIICHUE 3a7a4
Ha MTOCTPOEHUE IUPKYJIEM U
JIMHEUKOMN

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

92

KonTtponsHast paboTa 1o teme
"OKpYXHOCTb.

I'eomeTpuueckne Mecra TOYEK.

[TocTpoeHust ¢ MOMOIIBIO
LUPKYJI U JINHEUKH"

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

93

[ToBTOpEeHue u 06001IEeHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBS3H
MEX]y pa3IMYHBIMU TEMaMHU

Kypca

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

94

[ToBTOpeHme 1 060OIIEHNE.
Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MEX1y Pa3IMYHBIMUA TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/38a31139

95

[ToBTOpenue u o6o0IICHNKE.

bubnuorexa LIOK



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 3amau,
WJUTFOCTPUPYIOIIUX CBS3U
MEXy pa3JIMYHbBIMU TEMAMHU

Kypca

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

96

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXTy Pa3IMYHBIMHA TEMaMU

Kypca

bu6mmoreka LIOK
https://m.edsoo.ru/a4f457ea

97

[ToBTOpEeHME M 0OOOIICHNE.
Pemenue 3amgay,
WUTIOCTPUPYIOUINX CBS3H
MEXTy Pa3IMYHBIMHA TEMaMU

Kypca

bubmuorexa [IOK
https://m.edsoo.ru/07e567el

98

[ToBTOpEeHME M 00OOIICHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEX1y Pa3IMYHBIMUA TEMaMU

Kypca

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

99

[ToBTOpEeHue u 06001IEeHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEX1y Pa3IMYHBIMU TEMaMU

Kypca

bu6mmoreka [IOK
https://m.edso0.ru/397d166b

100

[ToBTOpEeHME 1 000OIIECHNE.
Pemenne 3amauq,
WJUTFOCTPUPYIOIINX CBS3H
MEX1y Pa3IMYHBIMUA TEMaMU

Kypca

bu6mmoreka [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
https://m.edsoo.ru/397d166b
https://m.edsoo.ru/c60d778a

Hrorosas KOHTPOJIbHAasA

bu6mmoreka LIOK

101 1
pabora https://m.edsoo.ru/fd50754a
[ToBTOpEeHME M 00OOIICHNE.
Pemenne 3amau,
bu6mmoreka LIOK
102 MJUTFOCTPUPYIOLIUX CBSA3U 1

MCKAY pa3JIMYHbIMU TEMaMU
Kypca

https://m.edso00.ru/971£7836

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102



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

8 KVIACC

KosnnuyectBo yacoB DJIeKTPOHHBIE
Ne ara uupposbIie
Tema ypoka Konrtpoasubie | IlpakTnuyeckue A p
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
| [Tapannenorpamm, ero npu3HaKku 1 1 bubmmorexa LIOK
CBOIICTBa https://m.edsoo.ru/8c¢2d080
5 [Tapannenorpamm, ero nMpu3Haku U 1 bubnuorexa [JOK
CBOIICTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, ero Npu3Haku U 1 bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero npu3HaKku 1 1 bubnuorexa HOK
CBOIICTBa https://m.edsoo.ru/dc674776
5 [Tapamnenorpamm, €ro Npu3Haku U 1 bubnuorexa [LIOK
CBOICTBA https://m.eds00.ru/4823807b
6 [TpsMoyronbHUK, poMO, KBaapaT, UX 1 bubnuoreka [OK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
. [IpssmoyronabHUK, poMO, KBaapaT, UX | bubnuorexa [LIOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
2 [IpssmoyronabHUK, poMO, KBaapaT, UX | bubnuoreka [OK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [TpstMoyTONBHUK, POMO, KBapaT, UX | bubnuorexa LIOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsisi TMHUS TPEYTOJIbHUKA 1 bubmmorexa TIOK
et TPeyT https://m.edsoo.ru/6e1bcbbb
b K
11 Cpenusist TUHUS TPEYTOJIbHUKA 1 nommorexa O

https://m.edsoo.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
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3

B Tpanemus. PaBHoOeapeHHast bubnuoreka [JOK
Tparnemus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpanenus. PanoOenpennas bubnmoreka [JOK
Tpaneuus, €€ CBOMCTBA U IIPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpsamoyronbHas Tpanenus bubmmorexa TIOK
https://m.edsoo.ru/3375¢c8f3
15 Cpenssist TMHUSA Tpaneuuu bubmmorexa LOK
https://m.edsoo.ru/7963a7f5
bubnuorexa HOK
16 Teopema dazeca https://m.edsoc{_.[ru/34263505
bubnuorexa HOK
17 Teopema dazeca https://m.edsoc{_.[ru/32402d2b
18 Teopema o mponopIHOHATbHBIX bubnuorexa HOK
OTpE3Kax https://m.edsoo.ru/b62d4c47
19 Teopema 0 IPONOPIMOHAIBHBIX bubnuoreka [HJOK
oTpe3Kax https://m.edsoo.ru/8eccc056
bubnunoreka [JOK
20 LlenTp Macc TpeyronbHUKa https://m.edsos_.[ru/9cb0f960
21 L{eHTpambHO-CUMMETPUYHBIE (PUTYPHI }}?t?fsJ:I/I;Iri.Tee(fsier/I;WSO%a
” KonTponbHnas paboTa o reme bubnuoreka [OK
"YeTbIpEXYTrOabHUKH" https://m.edsoo.ru/bed0f9f3
” [Tonobue TpeyroabHUKOB, bubnuorexa [LIOK
KOd(pUITUEHT MOA00HS https://m.eds00.ru/19400684
4 [TooOue TpeyroabHUKOB, bubnuorexa [HJOK
Koa(purmeHT nopooms https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mogo6ust TPEYroJIbHUKOB bubmmorexa LOK

https://m.edsoo.ru/bbf2c3a6



https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/19400684
https://m.edsoo.ru/21ebb50b
https://m.edsoo.ru/bbf2c3a6

bu6mmoreka LIOK

26 [TpusHaku momoodust TPEYroJbHUKOB hitps://m.cdsoo.rw/8db1 17
bubmmorexa LIOK
27 [TpusHaku momodust TPEYroJbHIUKOB hitps://m.c dso;_.[ rw/9ed11d5b
28 [TpusHaky o060 TPEYTrOIbHUKOB Egi?;ﬁ::(ﬁifn?}fs 2d2193
29 [TpusHaky o060 TPEYTrOIbHUKOB Etlf:s?/l;lr(r)lfjsifn?}; dc951
30 [Tpu3naku mo100Us TPEyroJbHUKOB Eggﬁiﬁtﬁiggg d1d9d16
31 [TpumeneHue nogoOus MpH pelIeHUH bubnuorexa [IOK
MIPaKTUYECKUX 3a1a4 https://m.edsoo.ru/d97bf297
1 [IpumeneHue mo100us MPHU PEIICHUN bubnuoreka [HJOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/5b21c5aa
3 [Ipumenenne mo100us Mpu perIeHUN bubnuoreka [IOK
MIPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenne nogoOus Npu pereHun bubnuorexa [LIOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/cacel 7d8
15 [TpumeHeHue moo0us Mpu pereHNH bubnuoreka [LIOK
NPaKTUYECKUX 3a1a4 https://m.edsoo.ru/8717eeba
36 [Ipumenenne mo100us P peIIeHUN bubnuoteka [{OK
MPAKTUYECKUX 33124 https://m.eds00.ru/d9159d9d
37 BBenenue nousaTHs npeodpazoBaHus bubnuorexa [LIOK
no00us 1 MoJ0OHBIX pUryp https://m.edsoo.ru/aaf7¢944
18 KonTponbhas pabota o teme bubnuoreka [HOK
"TTomo6ue" https://m.eds0o.ru/89¢3236d
39 ITonsitue mmomaau. CBoiicTBa bubmuorexa [IOK

IO AEH TeOMETPUUECKUX PUTYP

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



https://m.edsoo.ru/8db11ff7
https://m.edsoo.ru/9ed11d5b
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/5b21c5aa
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/8717ee6a
https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/89c3236d
https://m.edsoo.ru/7af5b92e

40 [Tonstre mnomanu. CBoicTBa bubmuorexa [IOK
IJIOIIAJICH TEOMETPUUYECKHUX PUTyp https://m.edsoo.ru/37a176c0
A1 [Tonstre mnomanu. CBoicTBa Bbu6nuorexa LIOK
IUIOINAACH TEOMETPUIECKUX PUTYP https://m.edsoo0.ru/6004265a
IIpocrenimue hopMyIIbl A1 MIOMAAN
P opy Bbu6nmuoreka LIOK
42 TpeyrojbHUKa, ITapajjieiorpaMma,
https://m.edsoo.ru/596al1d0e
pomMba u Tpaneuuu
IIpocrenimue hopMyIIbI 11 IIIOMAAN
43 Tpe FOJILHI/IKa(bHIzI Znnef[lor aMAE ! bubmorexa HOK
pey - 11ap p ’ https://m.edsoo.ru/f636del f
pom0Oa u Tpanenuu
IIpocrenimue hopMyIIbI 11 IIIOMAAN
44 Tpe FOJILHI/IKa(bHIZI Znnenor aMMa bubmorera [IOK
pey - 11ap p ’ https://m.edsoo0.ru/9732274d
pomba u Tparenuu
IIpocrenimue hopMyIIbI 11 IIIOMAAN
P (oprymet 1 maa bubmuorexa [IOK
45 TpEYroJibHUKA, apajljiesorpaMmma,
https://m.edsoo.ru/e6458963
pomba u Tparnenuu
IIpocteimue popMyabl A1 IIOMIAIA
46 Tpe FOJ‘ILHI/IKa(bHI:l aynnegor aMl\/IIJ; " bubmmotera [IOK
pey > 11ap p ’ https://m.edsoo.ru/0b18fc61
pomMOa U Tpanenuu
IIpocteimue popMyabl A1 IIOMIAIA
P (opymet 1 tman bu6mmoreka [IOK
47 TPEYroJIbHUKA, TapaJljieiorpaMmma,
https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocreiimme hopMyIIbI a1 IUIOIAIN
48 Tpe FOJ‘IBHI/IKaq)HI; :Jmleor aMMI: " bubmorexa HOK
pey - 11ap P i https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnemnuu
IIpocreiimme GpopMyabl A1 IIOMIAIA
P (opymet 1 tman bu6mmorteka [IOK
49 TpeyrojbHUKa, MapaieaorpaMma,

pomba u Tpanenun

https://m.edsoo.ru/c351544d



https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/c35f544d

[Ipocreiimue HGopMyIIbI IS IIOMAIH

bu6mmoreka LIOK

50 TpEyrojbHUKa, NapajuIeIorpaMma, hitps:/m.cdsoo.ru/a3Pbeld

pomba u Tpanenuu

bubnunoreka [IOK

! Thontaui mOAOGHELX pHryp https://m.edsoilru/d8638f34
52 Tlroutazit noa0GibIx Guryp }I?t?fs?/l;ltif(;;i;.lr?/;g 83022¢
3| Tinomam: noaobis puryp htosim koo seczaid
54 KonTponbHnas paboTa o reme bubnuorexa [LIOK

"ITnomans" https://m.edso0.ru/05f10573
> Teopema Iudaropa Et?i?/?rifc?sicig/sf@ 1127
56 [Tpumenenne Teopemsr [Tudaropa bubnuoreka [HJOK

IIpY pELICHUY IIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/4829510
57 [Tpumenenue Teopemsl [Tudaropa bubnuoreka [OK

[IpY PELICHUH IIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/a9fbd79b
58 [Ipumenenue teopemsl [Iudaropa bubnuoreka [HOK

[IpY PELIEHUH IIPAKTUYECKUX 3a1a4 https://m.eds00.1ru/396250fc
59 [Tpumenenue Teopemsl [Tudaropa bubnuoreka [LIOK

IpH PELICHUHU IPAKTUYECKUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue teopemsl [Iudaropa bubnuoreka [LIOK

IIPY PELICHUH NIPAKTUYECKUX 3a7a4 https://m.edsoo.ru/cb69a011
61 [IponopuroHanbHbIE OTPE3KU B bubnuoreka [HOK

[PSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopumoHanbHbIE OTPE3KU B bubnuorexa [HJOK

[PSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549ea
63 [TponopiimoHanbHbBIE OTPE3KH B bubmuoreka [{OK



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
https://m.edsoo.ru/396250fc
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
https://m.edsoo.ru/a15549ea

PSIMOYTOJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuroHalibHbBIE OTPE3KU B bubmmorexa LIOK
IPSIMOYT'OJIBHOM TPEYIOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [IponopuroHanbHbIE OTPE3KU B bubnunoreka [IOK
PSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [TponoprinoHanbHBIE OTPE3KH B bubnmoreka [JOK
MPSIMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCUHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOro yria bubmmorexa TOK
poroy https://m.edsoo.ru/132bdef6
IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
bubmuorexa [IOK
68 KOTAHT'€HC OCTPOro yria
https://m.edsoo.ru/f089efb9
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT'€HC U
69 KOTAHT'€HC OCTPOro yria bubamorexa HOK
pore’y https://m.edsoo.ru/b41c2719
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckue GyHKIUN bubnuoreka [HOK
yriaos B 30°, 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckue QyHKIHH bubnuoreka [LIOK
yriaos B 30°, 45° u 60° https://m.edso0.ru/6b294349
KonTposabHas pabota no treme
72 "Teopema Iludaropa u nHavana bubmorexa HOK
P " P https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUHU
73 Brincanueie v 1IeHTpaIbHBIE YTIIbI bubmmorexa [OK
HeHTp yr https://m.edsoo.ru/ae5f890d
74 Brincanneie v IEHTpaIbHBIE YTJIbI bubmmorexa [OK
HEHTP r https://m.edsoo.ru/d0233fa0
75 Brincanneie v IEHTpaIbHBIE YTJIbI bubmuoreka [{OK



https://m.edsoo.ru/1ecbc886
https://m.edsoo.ru/c0dc264b
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
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0

https://m.edsoo.ru/ccace9b0

76 Brnucannblie v IEHTpaIbHBIC YIJIBI bubmmorexa LHOK
HeHTp Y https://m.edsoo.ru/1d3424f4
77 Yrois Mexay KacaTeJIbHOW U XOpAOH bubmmorexa TIOK
o pA https://m.edsoo.ru/775¢efa2f
78 VYroa Mexay KacaTeabHON U XOpI0i Brbmmorexa IOK
a PA https://m.edsoo.ru/09166b3d
79 VYriasl MeXIy XOpJaMu U CEKYIIIUMU bubmmorexa TIOK
Ay XOpA i https://m.edsoo.ru/022e729¢
80 VYriasl MeXIy XOpJAaMu U CEKYIIIUMU bubamorexa HOK
Ay XOpA i https://m.edsoo.ru/84a32a80
21 BrnucanHaslie v onucaHHbIe bubmuorexa [IOK
YETBIPEXYTOJIBHUKHU https://m.edsoo.ru/734d8ad9
20 Brnucannsie u onrcaHHbIE bubmuorexa [IOK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/aabclad6
23 CBolicTBa 1 IPU3HAKK BIIMCAHHOTO bubnuoreka [HOK
YETBIPEXYTOJIbBHUKA https://m.edsoo.ru/fe14a853
24 CBoiicTBa ¥ MPU3HAKU BITMCAHHOTO bubnunoreka [JOK
YETBIPEXYTOJIBHUKA https://m.edso0.ru/60435d9b
25 CBoiicTBa U NPU3HAKU BIIMCAHHOTO bubnuoteka [{OK
YETBIPEXYTOJIBHUKA https://m.edsoo.ru/cf9e646f
CBolicTBa 1 IPU3HAKK BIIMCAHHOTO bubnuorexa [LIOK
86 «
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
%7 B3anmuOe pacrionoxeHue 1Byx bubnuoreka [HOK
OKPYKHOCTEN https://m.edsoo.ru/420d844e
28 BzanMHoe pacnionoxeHne 1Byx bu6mmoreka [IOK
OKPYXXHOCTEN https://m.edsoo.ru/42da86f2
89 Kacanue okpy:xHocTeit bubnmnoreka [JOK
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90 Kacanue okpyxaocrei bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
91 OO0m1ue KacateabHbIE K ABYM bu6mmoreka LIOK
OKPYKHOCTSAM https://m.edsoo.ru/d2151a62
KontponpHnas padora mmo reme "Y bl
R bubmuorexa [IOK
92 U YeTHIPEXYTOJIHHUKH, CBSI3aHHBIC C
" https://m.edsoo.ru/26055342
OKPYKHOCTBIO
[ToBTropenue u o6o0mmenue. Pemenne
93 3a7a4, WNIIOCTPUPYIOIINX CBSI3H bubmorexa LOK
Aat, prpyiom https://m.edso0.ru/74d89ab9
MEX]y pa3TUYHbBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Pemenne
94 337124, WUIFOCTPUPVIOIIUX CBSI3U bubmotera [IOK
fad, PHPYIOI htps://m.edsoo.ru/6d05beds
MEX]Ty pa3IuIHBIME TeMaMHu Kypca
[ToBTOpenue u 0600mIeHNE. Pemenne
95 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmmorexa LOK
, TpUpy https://m.edsoo.ru/51013847
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06001IeHNE. Pemenne
96 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmiorexa HOK
ad, TpHpyioI https:/m.edsoo.ru/248181a0
MEX]Ty pa3TUIHBIME TeMaMHu Kypca
IToBTOpenue u 00001IeHNE. Penienne
97 3amaq II)/IJ'IJ'II-OCT u II;IIJ_II/IX CBSA3H bubmiorexa HOK
) pupy https://m.edsoo.ru/dad15fdc
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u o6odeHune. Pemenne
98 3a7a4, WLIIOCTPUPVYIOIINX CBSI3HU bu6morexa [OK
Aad, prpyrott https://m.eds00.1u/6a69702b
MEX]Ty Pa3IMYHBIMUA TEMaMH Kypca
99 [ToBTOpenue u 0600meHNE. Pemenne bubnuorexa LIOK

3ala4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edso0.ru/0f5b4b87
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MEX]ly pa3INdHbIMH TeMaMu Kypca

[ToBTropenue u 0600meHue. Pemenue

100 3a1a4, WITIOCTPUPYIOIIUX CBI3U 1 bubmorexa HOK
Aad, Tpupytom https://m.edso0.ru/7942fc3c
MEXIY pa3INYHbIMU TEMaMH Kypca
Bbubnmuorexa LIOK
101 HroroBast KOHTpoOJIbHAS paboTa 1 hitps://m.edsoo.ru/c2695¢10
[ToBTOpenue u 0600mIeHNE. Pemenne
102 3a71a4, WILTFOCTPUPYIOMINX CBSI3U 1 bubmmorexa LOK
A, ThHpyiol https://m.edsoo.ru/b4981045
MEXIY Pa3IuYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOBIIO 102

[TPOI'PAMME
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9 KJIACC

KoanuecTBo 4yacos DJIeKTPOHHbIE
Ne ara ungposBbie
Tema ypoka Konrtpoasubie | IlpakTnuyeckue A p
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| Cunyc, KOCUHYC, TaHT€HC yTJI0B OT 0 1 Bbu6nuorexa LIOK
o 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUECKOE 1 bubnuorexa [JOK
TOXIIECTBO https://m.edsoo.ru/aba8dd52
3 DopmyJibl TPUBEICHUS 1 bubmmorexa [IOK
PMYJIR TIPHEEA https://m.eds00.ru/98813486
bubmuorexa [IOK
1
4 PopmyIbl PHBCACHHA https://m.edsoo.ru/e00324ad
5 Pewenne tpeyronsHukoB. Teopema | bubnuorexa HOK
KOCHHYCOB https://m.edsoo.ru/9738e456
6 Pemenue tpeyronbaukos. Teopema | bubnuorexa [LIOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubnuorexa LIOK
T 1
7 copeMa CHHYCcoB https://m.eds00.ru/820ebf06
8 Teopema cuHycoB 1 bubmmorexa [IOK
p y https://m.eds00.ru/000dd68f
Pemenune npakTHieckux 3a1ay ¢
9 I/ICHOJ‘IB3OBaI.)HI/ICM T€O CMBI)I 1 bubmmorexa [OK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemenune npakTHieckux 3aaady ¢
P A bu6mmoreka [IOK
10 HCIIOJIb30BAHUEM TEOPEMBI 1

KOCHUHYCOB U TCOPEMbI CUHYCOB

https://m.edsoo.ru/ed170337
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Pemrenne IMPAKTUYCCKUX 3aaa4 C

bu6mmoreka LIOK

1 HCTIOJIESOBAHHEM TCOPEMDI htps://m.edsoo.ru/fd237192
KOCHUHYCOB U TEOPEMbI CHHYCOB
Pelienue npakTuyeckux 3aaad ¢
bu6mmoreka LIOK
12 UCIIOJIb30BAHUEM TEOPEMBI
https://m.edsoo.ru/66b247d5
KOCHUHYCOB U TEOPEMBI CUHYCOB
Tpuronomerpuueckue GOpPMYIIbI IIS
13 HJI'I)O agu T : FOJIBHI/IK(}: o bubmorexa HOK
A Tpey ’ https://m.edsoo.ru/009bf17e
napajuiesiorpamma
Tpuronomerpuueckue GOPMYIILI IS
14 HJII)OLLIaL[HT eI:) FOJ‘IBHI/IK(la) o bubmmorexa [OK
pey ’ https://m.edsoo.ru/3479¢efa2
napajuiesiorpamma
Tpuronomerpudeckue GOPMYIIBI IS
15 HJII)O agu T eI:) FOJ‘IBHI/IK(la) A bubmnorexa [IOK
Hau Tpey ’ https://m.edsoo.ru/c9e4273f
napajuiesiorpamma
Tpuronomerpuueckne GOPMYJIIBI IS
16 HJII)O amu T : FOJ‘IBHI/IK%[) . bu6morexa [OK
Ha Tpey ’ https://m.edsoo.ru/35e8ab1f
napajuiesiorpamma
bu6mmoreka [IOK
17 D T
OpMyJia 1 cpoHa https://m.edsoo.ru/ad8¢9d59
bu6mmoreka [IOK
18 o r
opMyna L epoa https://m.edso0.ru/8fb80467
bu6mmoreka [IOK
19 D T
OpMyla L epona https://m.eds00.ru/03b9324c¢
20 dopMyia IIOMEAAHU BBITYKIOTO bubnuorexa [HJOK
YETBIPEXYTOJIBHUKA https://m.edsoo.ru/e20462b0
21 ®opmyJia oAU BHITYKIOTO bubnuorexa LIOK

YeThIPEXYTOJIbHUKA

https://m.edsoo.ru/1b318284
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” KoHnTtposbHas pabora 1mo reme bubnuoreka [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/71316455
7 Xop/ibl ¥ TOI00HBIE TPEYTOJILHUKHY B bubnmoreka [JOK
OKpYKHOCTH https://m.edsoo.ru/deeSb11d
4 Teopema 0 NpoU3BEIEHUU OTPE3KOB bubnuoreka [OK
XOpI https://m.edsoo.ru/9a6b9583
)5 Teopema o0 Npou3BEIEHUHN OTPE3KOB bubmmorexa LIOK
XOpXI https://m.eds00.ru/3280910d
2% Teopembl 0 MPOU3BEICHUHN OTPE3KOB bubnunorexa [HJOK
CEKYIIUX https://m.edsoo.ru/7c74ebdb
7 Teopembl 0 IPOU3BEIEHUHN OTPE3KOB bubnuorexa [IOK
CEKYLLHX https://m.edsoo.ru/ccdb3092
28 Teopema o KBajipaTe KacaTeabHOMN bubamorexa HOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagparTe KacaTeabHON bubmmorexa TIOK
https://m.edso00.ru/d6df6¢82
30 Teopembl UeBsl 1 Menenast Egi??{f:;;fs/ﬁzlg dfa
bubnunoreka [JOK
3 Teopemst Heper u Menenas https://m.edsofru/a463clbc
32 Teopembl UeBsl 1 MeHenast E;fi??{f:(;igﬁfl 281220
bubnmnoreka [JOK
33 Homstre o romoterin https://m.edsoj.[ru/ 14e624fd
34 KonTtponbHast paboTa 1o teme bubnuorexa [HJOK
"[TogoOue TpeyroJbHIUKOB" https://m.edsoo0.ru/15177855
35 YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH. bubmuoreka [{OK

VYrnoBoi k03hHUIHEHT 1 CBOOOTHBIN

https://m.edsoo.ru/2dctad6b
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YJICH, UX FCOMeTpI/ILIeCKI/Iﬁ CMBICJI

YpaBHeHHE NPSIMOI HA TJIOCKOCTH.

Bbu6nmuoreka LIOK
36 0% i 0 7
IJI0BOM KO3 HUITUEHT I/IUCBO OJTHBIT https://m.cdsoo.ru/fadfb 1b3
YJIeH, UX TEOMETPUUECKUM CMBICIT
[TapamnensHOCTD U
Bbu6nmuoreka LIOK
37 NEPIEeHIUKYISPHOCTD MPSAMBIX (depes
. https://m.eds00.ru/6d686658
YTI0BOH KOAPPHUIIMEHT)
bubmnorexa IIOK
38 v
PABHEHHIE ORPYHHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepeceueHuit
. bu6mmoteka LIOK
39 OKPYHOCTEH U MPAMBIX B
https://m.edsoo.ru/36de713a
KOOpJMHATaX
HaxoxneHnue nepeceuennit
40 OKPYXHOCTEH U MPSAMBIX B bubmmorexa HOK
Py P https://m.edsoo.ru/5777b234
KOOpJMHATaX
41 ®dopmysia pacCTOSHUSA OT TOUKH JI0 bubnuoreka [LIOK
IpAMON https://m.edsoo.ru/5ffdeecd
Inomane napajienorpamma B
42 KOO HII/IHaTa)I() HOH}ITI/IIC) 00 brbmorexa HOK
pA S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOMIAN
IIpumeHeHnne MeTo1a KOOPANHAT B
43 HpaKTI/ILIeCI(I/I—O I/IGETI/I 0§£{HHX bubmmotera [IOK
P P P https://m.edsoo.ru/7b10a3a5
FeOMETPUUECKHX 3a/1auax
44 KonTtponbHas pabota o teme bubnuorexa [LIOK
"Meton koopauHar" https://m.edsoo.ru/b1271082
bu6nuorexa LIOK
45 BekTopsbl Ha MII0CKOCTH
P hitps://m.edsoo.ru/bd9a630e
46 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB — bubnmnoreka [JOK
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ImpaBujia TPC€YroJbHUKA U

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

napajuiesiorpamma
CiioxeHue 1 BBIMUTAHHE BEKTOPOB — Bu6 10K
noInoTeKa

47 IIpaBUjIa TPEYyTrOJIbHUKA U

P pey https://m.edsoo.ru/01d8ebal
napajuiesiorpamma

48 YMHOXEHHE BEKTOpa Ha YUCIIO buGmotera [IOK

https://m.edsoo.ru/e540d478
bubmnorexa IIOK

49 Koopaunartsl BekTopa

P P https://m.edso0.ru/2278518f
CrnosxeHue 1 BBIMUTaHUE BEKTOPOB, Bt OK
50 YMHOKE€HUE BEKTOpa Ha YUCIIO B htlf H/I;IOTe;a Hru/ 192667
s://m.edsoo.ru/c
KOOpAMHATaxX .
CiioxeHue ¥ BBIUUTaHHUE BEKTOPOB, Eub OK

51 YMHO>KEHHUE BEKTOPA HA YUCIIO B htI;Isz?/I;IriT:c;(si;lru 17560ab87
KOOpIMHATAaX — ]

5 [TpuMeHeHne BEKTOPOB B (pusHKe, bubnuoreka [OK
LIEHTP Macc https://m.edsoo.ru/1cfb8928

53 [Tonsartue o 6a3uce (Ha TIOCKOCTH). bubnuoteka [{OK
Paznoxxenust BEKTOpoB 1o 0azucy https://m.edsoo.ru/757b9b30

54 [Tonsartue o 6a3uce (Ha TIOCKOCTH). bubnunoreka [JOK
Paznoxenust BEKTOpoB 1o 0azucy https://m.edsoo.ru/cfe5295¢

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH). bu6mmoreka [IOK
Paznoxxenust BeKTOpoB 110 6a3ucy https://m.edsoo.ru/e1a50237
CkassipHOE NPOU3BEEHUE BEKTOPOB,

56 FEOMETPUUECKUN CMBICT U bubnuorexa [LIOK
BBIPAXEHUE B JICKAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOp/AMHATax

57 JucTpuOyTUBHOCTH CKATISIPHOTO bubnmnoreka [JOK
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IIPOU3BCACHUA

https://m.edsoo.ru/Obcd3387

CxkansipHo€ MpOU3BEACHHUE U

Bbubnmuorexa LIOK

58
MPOELUPOBAHNE https://m.edsoo.ru/0f16f5da
[IpumeHeHne ckaapHOTO
59 npomBe €Hus BeKTg OB JIJIs1 Brbmuorexa IOK
POHSEEA POBA https:/m.edso0.ru/9d7b1240
HAXOX/ICHUS JIJTUH U YTJIOB
[Ipumenenne ckansipHOro
60 Hp0H3Be EHUsI BCKTI()) OB ISt bubamorexa [OK
P . POB /L https://m.eds00.ru/99791584
HAXOX/ICHUS JIJTUH U YTJIOB
IIpumeHeHne ckaapHOro
61 npomBe €HUs BCKTE OB JIJIs1 bubmmorexa TIOK
P A OB https://m.edsoo.ru/894c1248
HAXOX/ICHUS JIJTUH U YTJIOB
& Penrenne reoMeTpuyecKux 3a7ad ¢ bubnuoreka [HJOK
IMOMOILBIO CKAISPHOTO IIPOU3BEICHUS https://m.edsoo.ru/e572abc0
63 Pemenne reomerpuyeckux 3aaad ¢ bubnuoreka [OK
IIOMOIIBIO CKAJISIPHOTO IIPOU3BEICHUA https://m.edsoo.ru/75a5e4a7
64 KonTponbHas paboTa o reme bubnuoreka [HOK
"Bekropsr” https://m.edsoo.1u/55678a9d
65 ITpaBrIIBHBIE MHOTOYT OJIbHUKH, bubnuoreka [LIOK
BBIYMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBUIBHBIE MHOTOYTOJIbHUKH, bubnuoreka [OK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/2517463d
7 [TpaBuiIbHBIE MHOTOYTOJIbHUKH, bubnuorexa [LIOK
BBIYHUCIIEHUE UX IJIEMEHTOB https://m.edsoo.ru/9t7cc71d
68 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bubnuoreka [HOK
BBIYMCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/al6f6e98
bu6 OK
69 Yucno m v 1JIMHA OKPYKHOCTH nonmoreka L

https://m.edsoo.ru/78b4dc48
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bu6mmoreka LIOK

70 q
HCIIO TU I UTHHA ORPYHHOCTH https://m.edsoo.ru/825¢73c7
71 JnuHa 1yru OKpy>KHOCTH bubmmorexa [IOK
Y 124 https://m.edsoo.ru/3¢298319
Bbu6nmuoreka LIOK
72 JUTHHA yTH OKpYKHOCTH https://m.edsoo.ru/4eb62ftb
73 Pannannas mepa yria bubmmorexa TIOK
s pa yr https://m.edsoo.ru/d3b68dca
bubmuorexa [IOK
74 P
VIMAHHAA MEpa yrd https://m.edsoo.ru/e9 70369
75 [1nomane Kpyra 1 ero 3J1eMEHTOB bubmnorexa IIOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae Kpyra v ero 3JIeMEHTOB bu6nmuorexa LIOK
(cexTopa u cermeHTa) https://m.edso0.ru/10a2b760
77 [Imomanpe Kpyra v €ro 3JIEMEHTOB bubnuorexa HOK
(cexTopa u cermeHTa) https://m.edso0.ru/0d98bb54
Brruncnenue nepumMeTpoB u
78 iomaaen Gpuryp, BKIIOYAOIUX bubmmorexa [IOK
’ https://m.edsoo.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumMeTpoB u
79 riomazei Guryp, BKIFOYAIOMIUX bubmmorexa [IOK
tman M m https://m.edsoo.ru/adbcd171
3JIEMEHTHI Kpyra
20 KonTponbhas no teme "J{nnna bubnuorexa [LIOK
OKPY’KHOCTH M IuIomaas kpyra'" https://m.edsoo0.ru/0353e638
81 [lenTpasnibHasi CKMMETpUS bubmmorexa [OK
P p https://m.edsoo.ru/e63ff82
82 LlenTpanbHO-CUMMETPUYHBIE PUTYPHI bubmmorexa TIOK

https://m.edsoo.ru/5dbbfd1f
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bu6mmoreka LIOK

83 Hoopor https://m.edsoo.ru/a59548ae
84 0 Bbu6nmuoreka LIOK
CeBaL CUMMETPIA https://m.edsoo.ru/de5f1903
[ToBTOpeHME 1 00001IcHUE. Penenne
85 3aja4 I:/mmoc )31 IIcL)I HX CBSI3U bubmmorexa [IOK
At ThHpYyIomt https://m.edsoo.ru/46bce 128
MEXIY pa3IMYHBIMH TEMaMH Kypca
26 Purypsl, CHMMETPUYHBIE bubnunorexa [HJOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.edsoo.ru/a6b0094b
%7 n . oc bubmnorexa IIOK
ApALIICHEHEN HepeH https:/m.edsoo.ru/3b681983
28 0 . bubmnorexa IIOK
OHSTHE JIBHKCHHUS U €TI0 CBOMCTBA hitps://m.cdsoo.ru/4bdag0ea
20 p o bubmnorexa IIOK
R https://m.edsoo.ru/aba7d464
9 IIposiBieHUS CUMMETPUU B IIPUPOJE, bubnuoreka [OK
JKABOIIUCH, CKYJIBIITYPE, aPXUTEKTYpe https://m.edsoo.ru/92b823fd
91 KoMmnosunnu qsmxenuin bubnuoreka LIOK
(mpocTeiine mpuMepsl) https://m.edsoo.ru/2a4a2ba8
[ToBTOpeHue u 0000IIeHNE. Pemenne
9 P R bubmuorexa [IOK
3ajat, HWTOCTPUPYIOLIIX CBASH https://m.edsoo.ru/efefea93
MEX]y pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHMe 1 00001IeHUE. Penmenne
93 3ama4 I:/Inmoc u }IE WX CBSI3H bubmorexa HOK
At TPHPYIom https://m.edsoo.ru/c58e409¢
MEXy pa3TUYHBIMU TEMaMHU Kypca
IToBTOpenwue u 0606meHne. Pemenne
P III bu6mmorteka [IOK
94 3a/1a4, WUIIOCTPUPYIOLIUX CBS3H

MCXKAY pa3IMYHBIMU TEMAMH KypcCa

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



https://m.edsoo.ru/a59548ae
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https://m.edsoo.ru/a6b0094b
https://m.edsoo.ru/3b681983
https://m.edsoo.ru/4bda89ea
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[ToBTOpenue u 06001IeHNe. Penienne

95 3a7a4, HWUIFOCTPUPVIOIIUX CBSI3HU 1 bubmorexa [IOK
Aad, PUpYIOL https://m.edsoo.ru/a78455¢c5
MEXIY pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Pemenne
96 3aJ1a4, WLIIOCTPUPYIOIIHUX CBSI3HU 1 bubmiorexa LOK
, pupy https://m.edsoo.ru/2e7695¢cf
MEXIY Pa3InYHBIMH TEMaMH Kypca
[ToBTropenue u 0600meHue. Pemenue
97 337124, WUIFOCTPUPVIOIIUX CBSI3U 1 bubmotexa [IOK
Aad, pupyrom https://m.eds00.ru/6383d98a
MEX]Ty Pa3IMYHBIMUA TEMaMH Kypca
[ToBTopenue u o6o0mmenue. Pemenne
98 3a]1a4, WIJIIOCTPUPYIOIINUX CBSI3HU 1 bubmmorexa [OK
’ pHpY https://m.eds00.ru/89¢5365f
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTopenue u o6o0mmenue. Pemenne
99 3a7a4, WLIIOCTPUPYIOIINX CBSI3U 1 bubmorexa [IOK
fad, prpyiom https://m.edsoo.ru/0dcedaf]
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpenue u 06001IeHNE. Pemenne
100 3a7a4, WNIIOCTPUPYIOIINX CBSI3H 1 bubmmorexa LOK
Aad, PUpYIOH https://m.edsoo.ru/27b735¢9
MEX]y pa3IM4HbIMU TeMaMHu Kypca
bu6mmoreka [IOK
101 " 3] 1
Torosas KOHTpOJIbHAA paboTa https://m.edsoo.ru/073bcf5d
[ToBTOpenue u 06001IeHNE. Pemenne
102 3aJ1a4, WIIOCTPUPYIOIIHUX CBSI3HU 1 bubmmorexa LOK
) pupy https://m.edsoo.ru/1852817¢
MEXTy pa3IMIHBIMU TEMaMH Kypca
OBHIEE KOJIMYECTBO HACOB I1O 102

[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KJIACC

Kon
NPoBepPAEeMOro
pe3yjabTara

6

HpOBepﬂeMbIe NpeAMETHBIC PE3YJIbTATHI OCBOCHUA OCHOBHOM
OﬁpaSOBaTeﬂbHOﬁ nporpaMmmsl OCHOBHOTI'O oﬁmero OﬁpaSOBaHI/Iﬂ

I'eomerpus

6.1

Pacnio3HaBaTh M3y4YeHHBIE TEOMETPUYECKHE (UTYpBI, OINpPENeNiaTh HX
B3aMMHOE  paCIONIOKEHHE, HM300pakaTb TeoMeTpudeckue  (Qurypsl,
BBIITOJIHATD YCPTECIKHU 110 YCIIOBUIO 3aJa4H. I/I3M€p$[TI) JIMHEHHBIE U YIJIOBBIC
BeJIMUMHBI. Pemars 3aa4yM Ha BBIYHUCICHUC IOJIMH OTPE3KOB M BCIMYUH
YTJIOB

6.2

Hlenats rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IPEIMETOB B
peaJIbHOM JKHU3HM, Pa3MEPOB MPUPOJIHBIX O0BEKTOB. Paznuuarh pa3mepbl
3TUX 00BEKTOB 110 MOPSAIKY BETUUUHBI

6.3

CTpOI/ITL YCPTECIKHU K TCOMETPUYCCKHUM 3aa4aM

6.4

ITonp30BaThCA IIprU3HaKkaMu pPaBCHCTBA TPCYrOJIbHHUKOB, HCIOJb30BATh
IIPpU3HAKKU H CBOICTBa paBHO6eI[peHHBIX TPECYTOJIbHUKOB IIpU PCHICHUHA
3aJa4

6.5

[TpoBOIUTH JTIOTHYECKUE PACCYKICHHSI C UCIIOIb30BAHHEM T€OMETPHUECKUX
TeopeM

6.6

ITonp30BaTbcs MpHU3HAKAMHU PAaBEHCTBA IPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEJIHAaHBI, MPOBEAEHHON K THIOTEHY3€ IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEILICHUY N'€OMETPUUECKUX 3a1a4

6.7

Onpenensitb NapauieIbHOCTh MPSMBIX C IOMOULIBIO YIJIOB, KOTOpbIE
oOpa3yer ¢ HuMHU cekymas. OmnpeaensTe NapaUIeNbHOCTh MNPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM MNpAMOM 10 TOYEK
JApYrou npsMon

6.8

Pemate 3amaun Ha kiaeT4aroi Oymare

6.9

HpOBOIII/ITL BBIYHMCIICHHUA W HAXOJWUTHh YHUCIIOBBIC U 6yKBCHHBIC 3HaA4YCHUA
YIJIOB B TCOMCTPHUYCCKUX 3adavaxX C HUCIHOJb30BAHUCM CYMMBI VYIJIOB
TPCYIroJIbHUKOB WU MHOI'OYTI'OJIbHUKOB, CBOICTB YTJ0B, O6pa3OBaHHBIX npu
nepeCceuCHun ABYX mapalJICJIbHBIX TIPpSAMBIX ceKymeﬁ. Pemate
MPAKTUYCCKHUE 3a/Ia41 Ha HAXOXACHUEC YITIOB

6.10

Bragers moHsATHEM reoOMETpPUUYECKOTO MeCTa TOYeK. YMETh ONpPEeNeNsTh
OuCCeKTpUCYy yIVIa W CEepPEeIUHHBIA TMEpHeHAUKYISp K OTpPe3Ky Kak
rE€OMETPUUECKHUE MECTA TOUEK

6.11

@opMyIMpPOBATH OINPEACIICHNUS] OKPYKHOCTH M KpPYyra, XOpAbl U JUaMeTpa




OKPY’KHOCTH, IIOJIb30BaTbCA MX CBOWCTBAMHU. YMEThb INPUMEHATb 3TH
CBOMCTBA IIPU PEILICHUHU 3a1a4

Biragers noHATHEM ONMCAHHOM OKOJIO TPEYTOJIbHMKA OKPY’KHOCTH, YMETb
HaxoauTh €€ ueHtp. Ilonb3oBaThCcs (akTaMu O TOM, YTO OHCCEKTPHUCHI

6.12 VIJIOB TPEYroJIbHUKA TIIePECeKaroTCs B OJIHOM TOYKEe, M O TOM, YTO
CepeIMHHBIC TEPIICHANKYJISIPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B
OTHOM TOYKE
Bragets nmonaTHeM kacateabHON K OKPY>KHOCTH, TTOJIB30BATHCS TEOPEMOI O
6.13 MEePHEHANKYISIPHOCTH KacaTeJIbHOW W paanyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 ITonb30BaTbCs MPOCTEHIITMMHU reOMETPUUECKUMU HEPaBEHCTBAMH,
’ MOHUMATh UX MPAKTUYECKUNA CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TTOMOIIBIO IIUPKYJIS
' W JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepPsSIEMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTarTa
6 I'eomerpus
6.1 PacrioznaBath OCHOBHBIE BHIBI YETHIPEXYTOJIBHUKOB, WX OJEMEHTHI,
' MOJIb30BaThCA UX CBOMCTBAMHU IMPHU PEIICHUH T€OMETPUUECKHUX 3a1a4
62 [IpuMeHsTh CBOICTBA TOYKHM TMEpeceueHus] MeANaH TPeyroibHUKa (LIEHTpa
' Macc) B PEIICHUH 33124
Bnaners nonsiTuem cpeaHeil TUHUU TPEYTOJIbHUKA U TPaNelud, IPUMEHSTh
63 UX CBOWCTBAa NpH PEIIEHHH TeoMeTpudeckux 3anad. [lomb3oBarbest
' Teopemoii Pareca U TEOPEMOI 0 MPONOPLHUOHATIBHBIX OTPE3KaxX, IPUMEHSTh
WX JUTSl pEIICHUs MTPaKTHUECKUX 3aad
6.4 [Tpumensth MPU3HAKK  TOA0OMSI  TPEYTOJHLHUKOB B  peIIeHUH
' rEOMETPHUECKUX 3a1a4
[Tonb3oBatbest Teopemoit [ludaropa s pemieHuss TEOMETPUUYECKUX H
6.5 npakTuueckux 3agad. CTpOUTh MaTEeMAaTHYECKYI0 MOJENb B MPAKTHYECKUX
' 3a/1a4ax, CaMOCTOSITEILHO JeNIaTh YepTEX M HAXOAUTh COOTBETCTBYIOIINE
TUTAHBI
Brnaners mnoHATHSIMM CHHYCa, KOCHMHYCa M TaHTE€HCA OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKA. [lonb30BaThCsi 3TUMM TOHATUSAMU IS
pereHust MPaKTUYECKUX 3a/1a4
6.7 BeraucnsaTs (pa3nuaHbIME crIOCO0aMM) TUTOIAAL TPEYTOIbHUKA U TUIOIIAIN

MHOTOYTOJIbHBIX (puryp (mosb3ysch, rie HEOOXOAMMO, KaJbKYJISTOPOM).




IIpuMeEHATH NTOTy4YEHHBIE YMEHUS B IIPAKTUYECKUX 3a7adax

6.8

Bnagers NMOHATHAMM BIHCAaHHOTO W LIEHTPAJIBHOIO YIVIA, MCIIOJIB30BaTh
TEOPEMBI O BIIMCAHHBIX yIJIaX, yIilax MEXy XopAaMH (CEKyIIUMHU) U yIiie
MEXJly KacaTeJIbHOM U XOpAOU IIPH PEIIEHUU T€OMETPUYECKHUX 3a1a4

6.9

BJ'IaI[eTB IIOHATHUEM OIIMCAaHHOI'O IICTBIpéXYl"OJ'II)HI/IKa.) IMPUMCHATDb CBOMCTBaA
OITMCAaHHOI'O I-IGTI:Ipéxyl“O.HI)HI/IKa IIpu pCUICHUH 3aa4

6.10

[TpuMeHATh MOy4YeHHBIC 3HAHHS HAa MPAKTUKE — CTPOUTH MAaTEMaTHUCCKHE
MOJENU JUIA 33734 pPealbHON KU3HM M TPOBOAUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C TIPUMEHEHUEM I000USN TPUTOHOMETPHH (IOJIB3YsICh, TIe
HE00X0IUMO, KaJIbKYJISITOPOM)

9 KIIACC

Kon
NpoBepsIeMoro
pe3yjabrarta

6

HpOBepHEMbIe NpeAMETHBIC PE3YJIbTATHI OCBOCHUS OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpamMmsl OCHOBHOTI'O 06[[[61"0 06pa30BaHI/Iﬂ

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOMUTh C HX
[IOMOULIBI0  PA3JIMYHBIE  DJIEMEHThl  IPSIMOYTOJIBHOIO  TPEYroJIbHUKA
(«pelieHue MNPAMOYTOJBHBIX TPeyrojabHUKOB»). Haxomauth (c momomuibio
KaJIbKYyJISATOPA) [UTMHBI U YTIIBI U711 HETaOJIMYHbBIX 3HAUYCHUI

6.2

[Tonw30Batbcst dhopmymamu MPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIE€CTBOM JUIsl HAXOXKACHUS COOTHOIIEHUN MEXITY
TPUTOHOMETPUYECKUMHU BETMYNHAMU

6.3

Hcmons3oBaTh TECOpPEMBI CHHYCOB MW KOCHHYCOB [JII HaXOXIACHUA
Pa3jIMIHBIX 3JIEMCHTOB  TPCYT'OJIbHHUKA («pemeHI/Ie TPEYT: O.]'ILHI/IKOB»),
MNPUMCHATH UX IMPU PCIICHUH TCOMETPHUICCKUX 3aaa1

6.4

Brnagers nonsTHAMHM npeoOpa3oBaHUS  [MOJ00MS, COOTBETCTBEHHBIX
JIeMeHTOB  TNOoJ00HBIX (uryp. Ilomb3oBarbes cBoicTBaMM  1M000Us
MPOU3BOJIBHBIX (UIYp, YMETb BBIUUCIATH JJIUHBI M HAaXOAMTh YIJbI Y
no100HBIX uryp. [IpuMeHsTH cBOMCTBA MOAO0MS B MPAKTUYECKUX 3a/1auax.
YMeTh NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYDP B OKPY’KAIOLIEM MHpE

6.5

[lonp30BaTbcs  TeopemMaMu O  TPOM3BEAEHUM  OTPE3KOB  XOpH, O
MPOM3BEICHUH OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHON

6.6

[Tonb30BaTbesl BEKTOpamMu, MOHUMATh X T€OMETpPUUYECKUN U (U3HUYECKU
CMBICII, IPUMEHATh MX B PEIICHUHM F€OMETPUUYECKUX U (U3NYECKUX 3a/1a4.
[IpuMeHATH CKaJIIpHOE NMPOU3BENCHUE BEKTOPOB I HAXOXKIACHUS JJIMH U
YIJIOB

6.7

ITons30BaThCA MCTOJOM KOOpPAWHAT Ha IIJIOCKOCTHU, NPHUMCHATH €ro B
PCHICHUU I'COMCTPUYICCKUX U ITPAKTHUYICCKUX 3a1a1




BH&I[GTB MOHATHUAMU MPABUJIIBHOTI'O MHOI'OYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
UIMHBI AYT'H OKPYXHOCTH H paﬂHaHHOﬁ MEpbI yria, YMCTb BBIYHCIIATH

68 wionanas Kpyra M ero dacred. IIpuMeHATH IOJIy4eHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax
6.9 HaxonuTh ocH WM IEHTPHl CUMMETPUH (DUTYDP, TPUMEHSTH JBHKCHHS
' IJIOCKOCTH B IIPOCTEHIINX CIydasx
IIpyuMeHATH MOJy4YEHHBIE 3HAHWS HA MIPAKTUKE — CTPOUTH MAaTEMaTHYECKUE
6.10 MOJEIN UId 3ajJad pealbHOW JKU3HM M IPOBOAMTH COOTBETCTBYIOLLHE

BBIYUCIICHHUSI C TMPUMEHEHUEM IOJ00USN TPUTOHOMETPHUUECKUX (DyHKIMH
(TIOJIB3YSCH, T/Ie HEOOXOIUMO, KAJIbKYJIISITOPOM)




IMPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hauanbpubeie nmoHATHs reomerpuu. Touka, mpsMas, OTPE3OK, Jdyd. YTou. Buusl
6.1 yriioB. BeprukaiabHble U CMeXHbIE yribl. buccekrpuca yria. JlomaHas,
MHOTroyroJjpHUK. [lapamiensHOCTh U IEPIEHIUKYIIPHOCTD IPSIMBIX
60 Cummerpuunbie Gurypbl. OCHOBHBIE CBOMCTBAa OCEBOM cuMMmeTpuu. [Ipumepbl
' CUMMETPUU B OKPYKAIOIIEM MUDPE
63 OcHOBHBIE IOCTPOEHUS C IIOMOILBIO IUPKYJIS U TMHEWKH. TpeyroiasHuK. BricoTa,
’ MeuaHa, OMCCeKTpUca, UX CBOMCTBA
6.4 PaBHOOeapeHHBIH U PABHOCTOPOHHMMU TPEYTOJIbHUKH. HepasencTso
' TPEYroJbHUKA
6.5 CBoiicTBa M NpHU3HAKK PAaBHOOEIPEHHOTrO TpeyrojbHHKA. IIpu3Haku paBeHCTBa
' TPEYTOJbHUKOB
6.6 CBolicTBa M NPU3HAKKU NApauIeIbHBIX NpAMbIX. CymMMa yriioB TPEYroJbHUKA.
’ BHemHue yrisl TpeyrojpHUKa
[TpsimoyronbHblli  TpeyroapHuUK.  CBOHCTBO ~ MEAMAaHBl  NPSMOYIOJBHOIO
6.7 TPEYroJIbHUKA,  NPOBEAEHHOW K  rumoreHys3e. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOIBHBIN TPEYrOIbHUK C YIJIOM B 30°
HepaBencTtBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopemMa O OoJbIlIeM yrje W OOoJbIlIed CTOPOHE TPEYroJIbHUKA.
[TeprieHauKyIsIp M HAKJIOHHAS
6.9 I'eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeAMHHbIN IEPIEHAUKYJISAP
' K OTpe3Ky KaK T€OMETPUUYECKHE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpJia ¥ TuaMeTp, UX cBoicTBa. B3auMHoe pacnosioxeHue
' OKpPYHOCTH U npsiMoii. KacarenbHast 1 cexyIas K OKpy>KHOCTH
611 OKpyXHOCTb, BIHCAaHHas B Yroj. BnucaHHas W ONHMCaHHAas OKPYKHOCTHU
) TpPEYroJbHHUKA
8 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUSA
6 ['eomerpust
6.1 YerspéxyronbHuku. [lapamnenorpamMmm, ero npu3sHakyu U CBOMCTBA
6.2 [TpsMoyronbHUK, poMO, KBajipaT, UX IPU3HAKK U CBOWCTBA




63 Tpaneuus, paBHoOOKasi Tpamerus, e€ cBOcTBa M Npu3Haku. [IpsMoyronpHas
Tparnenus
6.4 Meron yasoeHust meauanbl. LlenTpanpHas cummerpus. Teopema daneca u
' TeopeMa O MPOIMOPLUOHABHBIX OTpe3Kax
6.5 CpenHue JIMHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa
6.6 [Togobue TpeyronpHUKOB, KodpduuueHT mnoxodbus. IlpusHaku  moxOOHS
' TpPeyrojabHUKOB. [I[puMeHeHne nogo0us npu peleHny NPakTHIeCKUX 3a1au
6.7 DopmyItbl IS TUIOIAAN TPEYTOJIbHUKA, apajielorpaMMa, poMOa U Tparneuun
6.8 CgoiicTBa omaaei reomerpudeckux Guryp. OTHOIIEHHE TI0MAeH 0 100HBIX
' ¢puryp
6.9 Boruncnenue miomianeld TpeyroibHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemeHnn
' MPAKTUYECKHX 3a7a4
CuHyc, KOCHHYC, TaHI'€HC OCTpOro yrjla MpsMOYIOJbHOIO TpPEyrojJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpHroHOMeTpuueckue QGyHKIUU
yriioB B 30°, 45° u 60°
6.12 Bnucannble U 1EeHTpaiIbHBIE YIVIBI, YTOJI MEXAY KacaTeJbHOW M XOpIoil. YTibl
' MEXy XOpJaMH U CeKYLTUMU
6.13 BnucanHble 1 ONMCAaHHBIE YETBIPEXYTOJIbHUKN
6.14 BsanmHoe pacronokeHune AByX OkpykHoctedl. Kacanme okpyskHocreit. Obmrme
' KacaTeJbHbIE K IBYM OKPYXHOCTSM
9 KIIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPHYECKOE
’ TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
62 Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYcCOB. Perienue
' MIPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nonobus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeAeHUH OTPE3KOB XOp, TEOPEMBI O MPOU3BENECHUU OTPE3KOB
) CEeKYIIIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
BexTop, nnuHa (MOAyJb) BEKTOpa, COHAIPABIICHHBIE BEKTOPHI, MPOTUBOIOJIOXKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
65 orepany HajJ BekTopamH. PasnojkeHune BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl Bektopa. CKalsipHOE NPOU3BENEHUE BEKTOPOB, NPUMEHEHUE VI




HaxXOXXIACHUA OJIMH U YITIOB

JlexkapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YpaBHEHHUS NPSIMOM U OKPYKHOCTH B

6.7 KOOpAMHATaX, NEPECEUCHUE OKPY>KHOCTEH M IPsIMBIX. METOJl KOOpIUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
6.9 Jnuna okpyxHoctu. ['pagycHas u paguaHHas Mepa yrija, BHIYUCICHHE JUTMH JyT
' OKPYKHOCTEH
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa

6.11

JIBIDKEHUsI IUIOCKOCTM W BHYTPEHHHE CUMMETpuu Quryp (dJIeMeHTapHbIe
npeacrasnenus). [lapamiensusiii nepeHoc. [ToBopor




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA30BATEJIBHOMI
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NPoBEPsSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001LIETr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUSMU: MHOKECTBO, ITOAMHOKECTBO, ONEpaIlUU
HaJl MHOXXECTBAaMH; YMEHHUE ONEPUPOBAThH MOHITUSIMHU: Tpad, CBI3HBIN rpad,
JEPEeBO, IIUKJ, IPUMEHATh UX IPHU PELICHUH 3a]a4; YMEHUE HCIIOJIb30BaTh
rpaduuecKkoe IMpeICTaBICHHE MHOMKECTB [UIsI ONHMCAHUS  PEabHBIX
IIPOLIECCOB U SIBJICHUH, NP PELICHNUH 33]a4 U3 JPYTUX y4eOHBIX PEIMETOB

YMeHue omnepupoBaTh TOHATUSIMH: OIPEACIICHHe, aKCMoMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTHUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, IPUBOIUTH TPUMEPHl U  KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue OnepupoBarh IOHATUSAMHU: HATypAIbHOE YMUCIO, IPOCTOE U
COCTaBHO€ YMCIIO, JIEIMMOCTh HATYPaJIbHBIX YUCEN, IPU3HAKU JIEITUMOCTH,
LIEJI0€ YUCIIO, MOAYJb YHCIa, OOBIKHOBEHHAs JIpo0b U JAecATUYHAasl JpoOb,
CTaHJIAPTHBIA BHUJ YUCJA, PAMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuecKuil KBaJApaTHBIM KOPEHb; YMEHHUE BBITIOIHATH JCHCTBHS C
YUCIIaMH, CPAaBHUBATh W YMNOPSJAOYMBATH YHUCIA, MPEACTABIATh YHCIA HA
KOOPAMHATHOW NPSAMOW, OKPYIJIATH YMCIIA; YMEHHUE JenaTh NPUKUIKY U
OLICHKY pe3yJIbTaTa BbIUUCICHUN

YMeHue onepupoBaTh NOHSTUSIMM: CTENEHb C ILEJIbIM IOKAa3aTeleM,
apu(pMeTHYECKUI KBaJApaTHbIM KOPEeHb, MHOTOUJIEH, ajlreOpandeckas Jpoob,
TOX/ECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW cTemeHu OoJiblie
€IMHUIIBl; YMEHHE BBINOIHATE pacuéTel Mo (opMmyiaMm, InpeoOpa3oBaHUS
LENbIX, JPOOHO-pAIlMOHAIBHBIX BBIPAXEHUH M BBIPAXEHUH C KOPHIMH,
pa3ioKeHue MHOTOWIEHAa Ha MHOYKUTENIH, B TOM YHUCIIE€ C UCIOJIb30BAaHUEM
(hopMyJ1 pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSIMHU: YHUCIOBOE PABEHCTBO, YPABHEHHE C
OJIHOM IEPEMEHHOM, YHMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOM;
YMEHHE pelath JIMHEWHBbIE W KBAJApPaTHBIE YpaBHEHHs, JPOOHO-
palMoOHabHBIE YPABHEHUS C OJTHOW IEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUM, TIMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpPaTHBIEC U IPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE NpPHU
peLIeHNH 3aJa4 U3 JOPYTUX NPEAMETOB U NPAKTUUECKUX 3a7ad; yMEHHUE
HCMOJIB30BAaTh KOOPAMHATHYIO MPSIMYI0 UM KOOPAMHATHYIO IJIOCKOCTH JUIS
M300paKeHUs pelIeHU ypaBHEHUN, HEPABEHCTB U CHCTEM

YMenue omnepupoBaTh NOHATUAMU: (yHKUUS, rpaduk (QyHKIMH, HYIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEXYTKH BO3pACcTaHMS,




yObIBaHUsI, HaumOOJbIIee W HAWMEHbIee 3HA4eHHUs (QYHKIUH; yMEHHE
ONEPHPOBATh TOHATHSIMHU: TpsSMasi TMPOMOPIHUOHAIBHOCTh, JIMHEHHAS
GyHKIMsA, KBajpaTHuHas (QYHKIOWs, OOpaTHas MPOMOPIHOHAILHOCTS,
napabosa, rurnep0oiia; yMeHUue CTPOUTh Ipaduku (QYHKIHA, UCTIOIb30BATh
rpadUKu I ONPENENICHUs] CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pelieHus 3aaad W3 APYruX YYeOHBIX MPEIMETOB W PEATbHON KHU3HH,
YMEHHE BBIpaXKaTh POPMYJIaMU 3aBUCUMOCTH MEXITY BETUINHAMHU

YMeHue onepupoBaTh MOHATUSMU: MOCIIEAOBATEILHOCTD, apudMeTnyecKas
U TeoMeTpUuYecKass MpOrpecCHud; YMEHHE MCIOJIb30BaTh  CBOWCTBA
MOCJIEI0BATEIbHOCTEH, (POPMYIIBI CyMMBl M OOILEro 4YjeHa MpPU PELICHUU
3aja4, B TOM YHMCIE 33/a4 M3 JPYI'HX y4eOHBIX MPEJIMETOB M PealTbHOU
KU3HU

VYMeHue pemaTh 33a4 pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI, 10JIU U
4acTH, JABWXKEHHE, padoTy, LIeHy TOBApOB M CTOMMOCTh IOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 O00JacTh YIpaBlICHHUs JHUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHMIO 3aJa4M, MCCIEINOBATh IIOJIy4EHHOE pEIICHUE U
OLIEHUBATh MIPABJIONOA0OHOCTb NOJYUYEHHBIX Pe3yIbTaTOB

YMeHue onepupoBarh MOHATUSAMU: (PUTypa, TOUKA, OTPE30K, MpsiMasi, JIyd,
JOMaHasl, Yroj, MHOTOYTOJbHHUK, TpPEYroJbHUK, PAaBHOOCIPEHHBIA W
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIbHBIN TPEYroJbHHUK, MEIUAHa,
OuccekTpuca u BBICOTA TPEYTOJIbHUKA, YeTBIPEXYTOJBHUK,
napajuiesiorpaMm, poMO, IPSIMOYTOJIBHUK, KBAAPAT, TPATICIUS; OKPYKHOCTD,
KpyT, KacareiabHas; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMU (DPUTYpaMH; YMECHHE
peliaTe 3aJa4v, B TOM YHCJIE U3 MOBCEAHCBHOW JKU3HM, HA HAXOXKICHHE
TCOMETPHYCCKHUX BEIIMYMH C TMPUMEHEHUEM H3yYeHHBIX CBOWCTB (puryp u
(dakToB

10

VYMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (GUIYp, PaBEHCTBO
TPEYroJbHUKOB; NapajuIeIbHOCTh W NEPIEHIUKYJISIPHOCTh HPSIMBIX, YTOJ
MeXly IPSMbIMH, EPIEHINKYIIAP, HAKJIOHHAs, IPOeKLus, nogooue ¢uryp,
MOJI00HbIE TPEYTOJbHUKH, CUMMETPHSI OTHOCUTENBHO TOYKM WU MPSIMOM;
YMEHHE paclo3HaBaTh pPABEHCTBO, CHUMMETpPHUIO U Tojxodue ¢uryp,
NapajuIeIbHOCTD U NEPIEHANKYISIPHOCT IPSIMBIX B OKPYXKAIOIEM MUDPE

11

YMeHue omnepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, yroy (BelHYrHA
yrila, CHHYC U KOCUHYC yTIJla TPEYyroJbHUKA), IJIOMA/b; YMEHHE OLIEHUBATh
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYXKAIOIIIEM MUPE; YMEHHUE TPUMEHSITh
(dbopMyIIbI IEpUMETPa U TIIOMIAA MHOTOYTOJLHUKOB, JITUHBI OKPY>KHOCTH U
MJIomaau Kpyra, o0beMa MNpSIMOYTOJIBHOTO IapajuieNienuIieia; yYMEHHE
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHuKa, Teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TIIOIIAEH

12

YMmenne  uzoOpaxkarb  miockue  GuUrypsl U HMX ~ KOMOMHaIuW,
NPOCTPAHCTBEHHbIE ~ (UTYpPHl OT pPYKH, C TIOMOLIBIO  YEPTENKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCIACTB IO TCKCTOBOMY UJIM CUMBOJILHOMY
OITMCAHUIO

13

YMeHue ornepupoBaTh MOHIATHSMU: MPSMOYTOJbHAs CHUCTEMa KOOPJAMHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHHUE BEKTOpa Ha
YHCIIO, CKaJIpHOE IMPOU3BEJACHHE BEKTOPOB;, YMEHHE HCIOJIb30BaTh
BEKTOPbl U KOOPJMHATHI JJIs MPEACTABICHUS JaHHBIX U PELICHUsS 3a/ad, B
TOM YHCJIE U3 JPYTUX yUYEOHBIX MPEAMETOB U pealbHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYTOBBIE AUArpaMMBl,
TaOIUIIBI, cpeHee apudmMeTnieckoe, Menana, HanooblIee U HaMEHBIIIEee
3HAYEeHHUs,  pa3Max  YHCIOBOrO  HAbOpa;  yMEHUE  M3BIICKATh,
MHTEPIPETUPOBATh U MpeoOpa3oBeIBaTh MHPOPMAIINIO, IPEICTABICHHYIO B
TabJMIax ¥ Ha JAuarpaMMmax, OTPa)Kalollyl0 CBOMCTBA M XapaKTePUCTUKU
pealbHBIX NPOIIECCOB M SIBICHUN; YMEHHE pacro3HaBaTh H3MEHUYHMBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHune omnepupoBaTh TMOHATHUSAMH: CIIyYaWHBI ONBIT  (CIydalHbIN
OKCIIEPUMEHT),  DJIEMEHTapHOE€  COObITUE  (PJIIEMEHTapHBIH  UCXOX)
CIIy4ailHOTO OIbITa, CIly4allHOE COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUThb  BEPOSITHOCTM  CIydyallHbIX  COOBITUH B OmbBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE PElIaTh 3a/auyu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U C HCIOJB30BAaHHEM IpaBUIIa
YMHOXKEHUS; YMEHHME OLEHHMBATh BEPOSTHOCTH PpEAIbHBIX COOBITUH U
ABJICHUHM, MMOHUMATh POJIb IMPAKTUYECKHU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHUPE U B KM3HU; 3HAKOMCTBO C IIOHATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh MOIXOJAIMIMM U3yUEeHHBIM METOJ JJIsl PELeHUs 3aJlauH,
IIPUBOAUTH MPHUMEPHI MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B NPHUPOAE H
JKW3HHM, PAaCIO3HABaTh IIPOSBICHHE 3aKOHOB MAaTEMATHKH B MCKYCCTBE,
ONMUCHIBaTh OTJEIbHBIE BBIJAIOIINECS PE3YJbTaThl, ITOJYYEHHBIE B XOJ€
pa3BUTUSA MATEMAaTUKHU KAaK HAYKH, IMPHUBOIUTH IIPUMEPBI MAaTEMaTHUECKUX
OTKPBITHH U UX aBTOPOB B OTE€YECTBEHHOW U BCEMUPHOU NCTOPUU




IHNEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

1

Yucia ¥ BEIYUCIIEHUSA

1.1

HaTypaJ'IBHBIC H OCJIbIC YHnClIa. HpI/IBHaKI/I JCIINMMOCTH L ECJIbIX YHUCEII

OOBIKHOBEHHBIE M JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHBIC MEPHOIMYECKUE

1.2 1pobu
1.3 Parmonanbheie uncina. ApupmMeTnyecke ornepannu ¢ palMoHaATbHBIMU YUCTIaMU
1.4 JleficTBUTENbHBIE YncIa. ApuMETHIECKHE OTIEpAINH C ICHCTBUTECIIBHBIMUA YMCIIaAMU
L5 Hpn6nn>1<é}fﬂme BBIUMCJICHUS], IPABUJIAa OKPYTJICHUSI, IPUKHUJIKA U OLIEHKA pe3yJibTaTa
BBIUMCIICHUI
2 AnrebpanyecKkue BEIPKECHUS
2.1 bykBeHHble BbIpaskeHUs (BBIPAKESHHSI C IEPEMEHHBIMU )
) Crenens ¢ 1enpiM nokasaresieM. CTeneHb ¢ palnoHaIbHBIM MoKa3areneM. CBoiicTBa
' CTETCHH
23 MHorouieHbl
24 Anrebpanyeckas 1poob
)5 Apudmernueckuii KOpeHb HaTypaibHOH cremneHu. [leiicTBus ¢ apudMeTHueCKUMH
' KOPHSIMH HAaTypaJbHOU CTEICHH
3 VYpaBHEHMS M HEPABEHCTBA
3.1 Lenble u qpoOHO-paloHalIbHbIE ypaBHEHUsI. CHCTEMBI U COBOKYITHOCTH YpaBHEHHM
19 Lensle u apoOHO-paroHanbHBIE HepaBeHCTBA. (CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB
33 Perrenne TekCTOBBIX 3a7a4
4 YucnoBsle NOCIE0BATEIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCIIE0BATEILHOCTEN
4.2 Apudmerrueckas u reomeTpudeckas nporpeccuu. @opmyia CI0KHbBIX IPOLEHTOB
5 OyHKIMHU
OyHk1Ms, cnocoOsl 3aganus Gpynkuuu. 'papuk ¢pynxnuu. O6nacte onpeaeneHus u
51 MHOK€CTBO 3HaueHu ¢yHkiuu. Hymu ¢ynkuuu. [IpomMexyTku 3HaKOMOCTOSHCTBA.
o [IpoMexyTKM MOHOTOHHOCTH (QYHKIHMH. MaKCUMyMbl U MUHUMYMBI (YHKIIHH.
Haubonbiiee n HanMeHblee 3HaUeHNEe QYHKIIUN Ha IPOMEKYTKE
6 Koopannatsl Ha psiMOil ¥ TIIIOCKOCTH
6.1 Koopaunatnas npsmas
6.2 JlexapTOBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOUCTBA
7.2 TpeyronbHuK




7.3 MHOroyrojabsHUKI
7.4 OKpY’>KHOCTb M KpYyT
7.5 N3mepenne reoMeTpudecKux BEIIMYUH
7.6 Bexkropsl Ha TuIOCKOCTH
8 BeposiTHOCTB M cTaTHCcTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pader
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