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PABOYAS ITPOTPAMMA

0 y4eOHOMY TIIpeaMeTy «MaTemMaTuKa
y4eOHbIN Kypc: «I'eomeTpus»

(YyriryOJIEeHHBIN YPOBEHb)
7-9 knacc

Cocrasnena B cootBeTcTBuu ¢ denepanpHOi paboyeit mporpaMMoil OCHOBHOTO
oO1ero obpazoBanus Mo npeameTy «MaTtemaTuka» yriyOJaeHHBIH YPOBEHbD.

2025 r.

HOACHUTEJBHASA 3AIINCKA



['eoMeTprst Kak OJMH U3 OCHOBHBIX PA3/EJIOB IIKOJIBHOW MATEMATUKH, UMEIOIIUN
CBOEH 1IeNbl0 00€CTIeUnTh M3Y4YEHUE CBOMCTB M pa3MepoB (GUTYp, UX OTHOIICHUN U
B3aMMHOE PAaCHOJIOKEHHUE, ONUPAETCAd Ha JIOTUYECKYIO, JI0KA3aTEJIbHYI0 JIMHHUIO.
[leHHOCTH U3Yy4Y€HUS TEOMETPUM HA YPOBHE OCHOBHOTO 0OmIero oOpa3oBaHUs
3aKJII0OYAEeTCsT B TOM, UTO OOYYaloOIIMICSs YYUTCA TPOBOJUTH JI0Ka3aTelIbHbIC
pacCy X IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHHUs, JIOKa3blBaTb HCTHHHBIC
YTBEPKIEHUSA WU CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXACHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT TMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
yTBepkaeHus. Ocoboe 3HAYCHHWE JOKaszaTelbHas JUHUS HWMEET I yriayOa&HHOTO
M3YUYCHHS] MATEMATHKHU.

Llenbto M3y4yeHUss T€OMETPUU SIBIIIETCS MCIOJIB30BAHUE €€ KaK MHCTPYMEHTa MpH
pElICHUH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKUX 3a7a4, BCTPEUAIOLIUXCSA B
peanbHOM Xu3HU. OOydaronuics JOKEH HAy4YUThCS OMPEACNSTh T'€OMETPUYECKYIO
(burypy, ONHMCBHIBATH CJIOBaAaMU YEPTEXK WIM PUCYHOK, HAWTHU IUIOMIA/b 3€MEIBHOTO
y4acTKa, paCCUUTHIBATh HEOOXOIUMYIO IJIMHY ONTOBOJIOKOHHOTO Ka0ess Wi TpeOyemble
pa3Mepbl rapaxka i aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTEIbHAS
JUHUS B HW3y4YeHUM reoMetrpud. [lpm pemieHnn 3agad MNPaKTUYECKOrO Xapakrepa
OOyYalomMiCst YYUTCA CTPOUTh MAaTEMaTUYECKUE MOJICNIM PEATbHBIX >KU3HEHHBIX
CUTyalluid, TPOBOAUTH BBIYUCIEHUS U OLEHHUBATHh aJ[€KBATHOCTh MOJYYEHHOTO
pe3yJibTara.

Oco6eHHOCTh YUeOHOTO Kypca yriayOJIEHHOTO U3YUYSeHUS] TECOMETPUH COCTOUT B TOM,
YTO OOy4YaromIMecs: He MPOCTO 3HAKOMSITCS C ONPEACIIEHHBIMU MOHATHUSIMH, a YBEPEHHO
oBiazeBaloT UMHU. CylIeCTBYIOIIME TEMbI MpPOrpamMMbl 0a30BOr0 Kypca T'€OMETPUHU
M3ydarTcs Ha Oojee TIyOOKOM YpOBHE, a oOydaromuecs MOpHOOpEeTaloT YMEHUs,
[IOMOTAIOIIME UM YBEPEHHO NMPUMEHSATHh CBOM 3HAHUS HE TOJIBKO B MAaTEMATHKE, HO U B
CMEXHBIX TPEeIMEeTax, Mpexae Bcero gusuke u MHPOpPMATHUKE, a TAKKE IMOJIH30BATHCS
MOJTYYE€HHBIMU 3HAHUSIMU TIPU PEIICHUHN MTPAKTUYECKUX 3a/1a4.

CornacHo yueOHOMY IIaHy B 7—9 Kjaccax u3ydaeTcs: yriyOlaEHHBIN yUeOHBIN KypC
«l"'eomeTpus», KOTOpBIA BKIIOUAET CJEAYIOIIME OCHOBHBIE pa3leibl COACPHKAHUS:
«Havana reomerpum», «TpeyronbHukn», «OKpYKHOCTHY, «HUeThIPEXYTOJIbHUKI,
«ITomobuey, «dneMeHnTsl TpuroHoMeTpuny, «llnomanm», a Takke «MeToa KOOpAUHATY,
«Bektopsy, «IIpeodbpa3oBaHus IIOCKOCTHY.

Ha uzydenne yuebHoro kypca «I'eomerpusi» orBoaurcs 306 yacoB: B 7 Kiacce —
102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 gaca B Hexnento), B 9 kinacce — 102
yaca (3 yaca B HEZIeJN0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUs M pa3BUTHA 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 yroi. Buael yrinos. M3MepeHue BeIUYUH YIVIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosinue oT Touku 110 ipsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[ninHa tomanoi. MHoroyronsHuku. [lepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIEC, MPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MPU3HAKK NapajuleNbHbIX NpsMbIX. CymMMa yIiioB TpEyrojabHUKa. BHEmHuE yrisl
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 OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacnosioKEHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAaHHAas B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Ucropuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
34141 HA MIOCTPOEHUS, PEICHUE 3a7a4 Ha IOCTPOECHNUE LIUPKYJIEM U JINHENKOU.

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.

Cpennss nMHUSA TPEYyroJibHHKAa. MeTon yJIBOEHHs MEIHWaHbl TPEYroJbHUKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPHI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. IlpuzHaku nomoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi HpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomamu. CBolcTBa IMIIOMAAEH TEOMETPUUYECKUX (QUTYP.
[Tpocreiimue GopmMyibl A7 MIIOMWAAN TPEYTOJIbHUKA, MTapajjiesorpamMmma, pomoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOILIEHHE MI0MAEH TPEYrOJbHUKOB.

Teopema IIugaropa

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

DJIeMeHThbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIBHOIO
TpeyroyibHHKa. TpuroHomerpuueckue QyHkuuu yriaoB B 30° 45° u 60°.
[IponopurOHaAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTBIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpaJbHBIE YTIJIBI, YTOJd MEXKIYy KacaTeIbHOM M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMH. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYrOJIbHAKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° ngo 180°. OcHoBHOE
TPUTOHOMETpUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TEopeMa CHHYCOB. PeleHune
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBnsl 1 Menenas. [loHsiTHE O TOMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxkHocTH. HaxoneHune mnepecedeHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMynia paccTOsIHUS OT TOYKH A0 IpsimMoid. Ilnomanas
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO 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
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHO€  TPOW3BEACHUE M MNpOEHUpOBaHHE. [IpUMEHEeHuEe CKaIIpHOro



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

JIJINHA OKPY/KHOCTH M IVIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJdpHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHUE JUIMH Iyr OKpyskHoctei. Ilmomane kpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeneHrs 00 M3MEPEHUH ITMHBI OKPYKHOCTH U
IJIOIIAIA KPYyTa.

JIBMKeHMS TIIOCKOCTH

IlenTpanpHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXEeHHS W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBienus
CUMMETPUM B IPUPOJE, >KMBOINMCH, CKYJIBNType, apxurekrype. Kommosuruu
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 NPOrpaMMbl II0 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 POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB 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
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOJY YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
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 U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
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
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMHM M YHUBEPCATbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
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 YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue 1elCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh THUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH TO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0/ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaJIbHOU
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUH pe3yabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

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 AMOLUHU TPU U3yUYEHHUH 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, H300paxaTb I'€OMETpUUYECKUE (QUTYpPbI, BBIIOJIHATH
YEpPTEkKU MO YCIOBUIO 3anadd. M3mepsATh JNMHEHWHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
peaslbHOM KU3HU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. Pa3nuuaTh 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.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN I€OMETPUUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX MAPAJUIENBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M HA HAXOXIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
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.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JIHAMETpa
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 UCIOJIB30BATh (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 KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh M NOPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHnmy oOyueHus B 8 Kkiacce oOydaromuics TMOJYYUT CJEAYIOLINE
peIMETHbIE PE3YJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HX JIIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBONCTBA TOUKH MEPECEUEHUS] MEUaH TPEyrojbHHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYeckuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl pELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl W HCHOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TOA00WS TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYrOJbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W ucnonp3oBaTh mpocteiimue  GopMmysisl A [UIOLIAAU
TpeyrojbHUKa, MapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOWIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(MonB3ysiCh, TNI€ HEOOXOAWMO, KaJbKYJIATOPOM). 3HATh OTHOIICHWE ILUIOMIACH



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

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITIUHBI.

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 NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIry 00yueHust B 9 ki1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTUHbI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs (popMysiaMH MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXKZCCTBOM JUI HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHUH TE€OMETPUYECKUX 3a1ad. [IpuMEHATh MOIydeHHBIE 3HAHHS IIPU
pelIeHNN NTPAKTUYECKUX 3a1ad.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (PopMydamMHu JUIsl IUJIOIIAAU TPEYTrOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy I'epoHa u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmMeTp 1peAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B IPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBath Teopemsl UeBrl 1 MeHenas npu pelieHuu 3ajay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJaX, yIJIaX MEXAY XOpIaMH
(CeKyIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTelIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro ko3pduuueHta u
CBOOOJIHOTO YJI€HA, MOHUMATh WX TEOMETPHUYECKH CMBICI U CBSI3b YIJIOBOTO



ko3 duueHTa ¢ BO3pacTaHWEeM U YOBIBAaHMEM JHHEWMHON (QYHKIUH. YMETh
pemlatb METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MApPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBOIUT M BIAAETh YPAaBHCHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETOA
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKHM 1O MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATb €ro IIpU  pELIeHUU
FCOMETPUYECKUX U IPAaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTb Ha YKCJIO, BIAJETh IPAaBWIAMU TPEYTOJbHUKA W IapajulesiorpaMma.
Biranerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0XKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

WNwmets npencrapiienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHUJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IOIydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO NPOM3BENECHUS BEKTOPOB, MOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaISpPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

Biianers NMOHATUAMU NMPABWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [loHnmare cmbicn yucna m. [[puMeHATH MOTydYeHHBIE YMEHHUS MpU
pelIeHUN TPAKTUYECKUX 3a7ad. 3HATh UCTOPUYECKHUE CBEICHUS 00 M3MEpEeHUU
JUTUHBI OKPYKHOCTH U IUIOLIAJU KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHs U TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YSICh, THE
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl M UX CBOICTBA 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78¢146¢4
N3mepenne reoMeTpuiecKux BETUYUH
bubnuoreka [IOK
2 T 1 1
PEYTOALHRARA ? https://m.edsoo.ru/78c146¢4
3 [TapannenpsHocTh. CyMMa yriioB 15 1 bubnnorexa [JOK
MHOT'OyTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpssMoyronbHbBIE TPEYTOIBHUKHU 7 bubmorexa HOK
PAMOY pey https://m.edsoo.ru/78c146¢4
5 ['eomeTpuueckue HepaBeHCTBA 5 1 bubmorexa HOK
P P https://m.edsoo.ru/78c146¢4
OxkpyxHocTb. ['eomMeTpuueckne mecra
6 Touek. [locTtpoeHnus ¢ noMoIIbI0 HUPKYISA 18 1 bubmorexa HOK
L p HIPIO HHPKY https://m.edsoo.ru/78c146c4
Y JTUHENKH
7 IToBTOpenue, 00001IeHNE, CUCTEMATH3AIIS 10 1 bubmmnoreka HOK
3HaHUH https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nupposbIe
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
1 4 22 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
2 [Tono6 16 1
OAODHE https://m.edsoo.ru/aScb98eb
bu6mmoreka [IOK
3 II 16 1
Hotat https://m.edsoo.ru/aScb98eb
4 Teopema [Iudaropa n Hauana 13 1 bubnuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/a5cb98eb
5 Yruibl U 4ETBIPEXYTOJBHUKY, CBA3aHHBIE C 20 1 bubnuoreka [IOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3ALHS 10 1 bubnnorexka [JOK
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iejioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Peruerue TpeyronbHukos 22 ! https://m.edsoo.ru/dddde230
bubmuoreka [JOK
2 IT 12 1
OR0bHE TPeYrOLHHKOR https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
M 1 1
3 STOA KoOpAUHat 0 https:/m.edsoo.ru/dddde230
bu6mmorexa [IOK
4 Berxcropet 20 ! https:/m.edsoo.ru/dddde230
bu6mmorexa [IOK
5 16 1
JLTHHA OKPYKHOCTH H ILIOIAAE KpYra https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 10
JIBHDKEHHA MA0CKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 12 1 bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

7 KIIACC
KosmnuecTBo yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3zoBaTebHbIEC peCypcChl
padoThI padoThI

1 Hcropust BOSHUKHOBEHUS U | bubnuoreka [IOK
pa3BUTHS T€OMETPUU https://m.edsoo.ru/925af86b
HavanbHble nonsATus

2 reoMerpun. Touka, npsimas 1 bubmmorexa [IOK

pHHt. > 1P ’ https://m.eds00.ru/659¢4331
OTpE30K, JIy4
HavanbHble noHsATus
3 reomerpuu. Touka, npsamast 1 bubmmorexa [OK
puH. > 1P ’ https://m.edsoo.ru/20bae12a
OTPE30K, JIy4
ITousarue 06 akcuoMe,

4 Teopeme, JI0Ka3aTeIbCTBE, | bu6mmoreka [IOK
OIIPEEIIEHUH, CBOWCTBE, https://m.edsoo.ru/3d223477
MpU3HAKE
BzauMHoe pacrionoxxenue

5 TOuYeK Ha npsiMoit. M3mepenue | bubnnoreka [JOK
JUIMHBI OTPE3Ka, pacCTOSIHUE https://m.edsoo.ru/92b776f1
MEXIYy TOUKaMu
BzauMHoe pacrnionoxxenue

6 TOUYEK Ha npsiMoit. M3mepenue | bubnnorexka [JOK
JUIMHEI OTPE3Ka, pacCTOsTHUE https://m.edso0.ru/9¢500788
MEXIY TOUKaMu

7 B3aumHoe pacnonoxenue | bubnuorexa [IOK
TOYEK Ha npsmoil. 3smepenue https://m.edsoo.ru/7f06e8ce



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

AJIMHBI OTPE3Ka, paCCTOAHUC
MECXKIOYy TOUKaMU

[ToxymnockocTs u yron. Buast

bu6mmoreka [IOK

8 yr10B. Msmepenne e https://m.eds00.ru/36862bf3
YIJIOB
[TonynnockocTs U yroii. Bugsl BuGnorexa LIOK

? yrnos. Msmepenue senmamnn https://m.edsoo.ru/21ce4{f2
YIJIOB
ITonymnockocTs 1 yroi. Buzsl Bu6morexa LIOK

10 yrios. Msmepenne seiamm https://m.edsoo.ru/ce214e34
YIJIOB
BeprtukanbHbie U CMEKHBIE Butmorexa LOK

u

1 yriel. Hapannensaere n https://m.edsoo.ru/7399faea
NEepPHEHANKYJISIPHbIE TTPSIMBbIE
BeprtukanbHbie U CMEKHBIE BuGmorexa LIOK

12 yrabt. Hapasmnenbreie n https://m.edsoo.ru/5¢2c0dff
MePIEHANKYIISIPHBIC TIPSIMBIC
BeprtukanbHbie U CMEKHBIE BuGmiorexa LIOK

13 yrnbt. Hapamnenbreie n https://m.edsoo.ru/4a4bf678
MePHEHANKYIISIPHBIC TIPSMBIC
BeprtukanbHbie U CMEKHBIE BuGmiorexa LIOK

14 yrisl. HapajiebHeie n https://m.edsoo.ru/84ee61de
NEepPHEHANKYISIPHBIE TTPSIMBbIE
BeprtukanbHbie U CMEKHBIE BuGmorexa LIOK

15 yriel. HapaniensHere n https://m.edsoo.ru/d04bb9c5
NepHEHANKYISIPHbIE TPSIMBIE

bu6mmorexa [IOK
16 buccekrpuca yria

https://m.edsoo.ru/da5e003c
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bubmuorexa [JOK

17 buccexprca yria https://m.edsoo.ru/557998af
18 buccektpuca yria bubmmoreka LIOK
https://m.edsoo.ru/5¢a89182
19 Jlomanas. Buabl 10MaHbIX. bubmuoreka [JOK
JlnnHa nomanou https://m.edsoo.ru/c84d7212
20 Jlomanasi. Busipl JioMaHbIX. bubnmoreka [JOK
JnunHa 1omaHoOR https://m.edsoo.ru/91fe52bc
MHoroyronsHuku. [lepumerp
)1 MHOroyrojasHuka. [Ionarue o bubnuoreka [IOK
BBIIYKJIBIX ¥ HEBBIITYKJIBIX https://m.edsoo.ru/0aab8dfc
MHOTOYT'OJIbHUKAX
Mmuoroyroasauku. [lepumerp
” MHOroyrojiasHuka. [Ionarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/27b15065
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
oy MHOroyroisHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX U HEBBIITYKJIBIX https://m.edsoo.ru/5cc7a352
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
24 MHOroyroisHuka. [lonsarue o bubnuoreka [IOK
BBIITYKJIBIX ¥ HEBBIITYKIIBIX https://m.edsoo.ru/6cac74dc
MHOTOYT'OJIbHUKAX
MHoroyronsHuku. [lepumerp
)5 MHOroyroiasHuka. [Ionarue o bubnnoreka [JOK

BBITYKJIBIX U HCBBITYKIIBIX
MHOT'OYT'OJIbHUKAaX

https://m.edsoo.ru/3e269ed8
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26 WNHcTpyMeHTHI U1 H3MepeHui bubmmorexa [IOK
Y MOCTPOEHUM https://m.edsoo.ru/333ecb98

7 HNHCcTpyMEHTBI 111 U3MEPEHUM bubnuoreka [IOK
Y MMOCTPOEHUM https://m.edso0o.ru/26b0a806
KonrponbHas padora no reme
"Hauana reomerpun.

)3 [Ipocreiiiine reoMeTpUdeCcKue bubnnoreka [HOK
(GUTypHI U NX CBOMCTBA. https://m.edsoo.ru/aalb7981
H3mepenune reoMeTpudecKux
¢uryp"

29 Menuana, OuccekTpuca u bubnnoreka [JOK
BBICOTA TPEYTOJbHUKA https://m.edsoo.ru/9ae97099

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

31 PaBeHCTBO TpeyroibHUKOB bubmmorexa LOK

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

0 [IepBblii 1 BTOpOM IPU3HAKU bubnnorexka [JOK
paBeHCTBA TPEYTOJILHUKOB https://m.edsoo.ru/0f5d60af

13 ITepBslii 1 BTOpOH MPU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/a56c5a9%b

34 IlepBbIil 1 BTOPOH IIPU3HAKU bubnnorexka [JOK
pPaBEHCTBA TPEYrOJILHUKOB https://m.edsoo.ru/348650e

35 [IepBblit 1 BTOpOM IPU3HAKU bubnnorexa [JOK
paBeHCTBA TPEYTOJIHLHUKOB https://m.edsoo.ru/ffe06285

36 [IepBelii 1 BTOpPOIl MpU3HAKU bubnuoreka [IOK
paBEHCTBA TPEYrOJIbHUKOB https://m.edsoo.ru/79753cdf

37 PaBHOOe1peHHbIE bubnnorexa [JOK

TPCYTrOJIbHUKHN U UX CBOMCTBaA

https://m.edsoo.ru/c59fdae9
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38 PaBHOOenpeHHbIC bubmmorexa [IOK
TPEYTroJIbHUKHU U UX CBOMCTBA https://m.edsoo.ru/7e10fb44

39 PaBHOOenpeHHbIC bubnuoreka [IOK
TPEYTrOJIbHUKHU U UX CBOMCTBA https://m.edsoo.ru/1c2cc982

40 [Tpu3nak paBHOOEAPEHHOTO bubnmoreka [JOK
TPEYroJbHUKA https://m.edsoo.ru/480b3c40

41 [Tpu3Hak paBHOOEIPEHHOTO bubmmorexa [IOK
TPEYroJbHUKA https://m.edsoo.ru/bf564ab7

4 Tperuil npu3HaK paBeHCTBA bubnuoreka [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/b4229637

43 TpeTuii npu3HaKk paBEeHCTBA bubnuorexa [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/7a899¢49

44 Tperuil npu3HaK paBeHCTBA bubnnorexa [HOK
TPEYTrOJILHUKOB https://m.edsoo.ru/41c75e54
@urypsl ¢ 0ceBOI

45 cummetpuen. [Ipumepsl bubnnoreka [JOK
CUMMETPHUHU B OKPYKAIOIIEM https://m.edsoo.ru/83d5ffea
Mupe
durypsl ¢ 0ceBO

46 cummetpuei. [Tpumepst bubnunoreka [JOK
CHMMETPHUHU B OKPYKAOIIEM https://m.edsoo.ru/a48cf0cd
Mupe

47 KonrponbHas pabora no reme bubnuoreka [IOK
"TpeyronbHuku" https://m.edsoo.ru/6f0a9a78

bu6mmorexa [IOK
48 Hapansenbiocts mpaMbix https://m.edsoo.ru/a081482d
49 CBoiicTBa U NpU3HAKU bubmuotexa [JOK

MnapajiCJIbHBIX MMPAMBIX

https://m.edsoo.ru/2cd69381
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50 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
rnapasuiesIbHbIX OPSAMBIX https://m.eds00.ru/75899b52
51 CBoiicTBa U pU3HAKU bubnnoreka [HOK
MAPAJUIENIBHBIX IIPSAMBIX https://m.edsoo.ru/e0fde699
5 CBoiicTBa U PU3HAKU bubnmoreka [JOK
MApAILIEIBHBIX TTPAMBIX https://m.edsoo.ru/74e8bd 74
53 CBoiicTBa U MpU3HAKU bubnmoreka [JOK
rnapasuiesIbHbIX OPSAMBIX https://m.edsoo.ru/070fd7db
54 CBoiicTBa U MPU3HAKU bubnnoreka [JOK
NapajuIeIbHBIX IPSIMBIX https://m.edsoo.ru/5¢90¢c339
55 CyMMa yIJI0B TpeyroibHHUKa bubmmorexa LIOK
https://m.edsoo.ru/d1dcaScd
56 CyMMa yIJI0B TpeyroibHHUKa bubmmorexa LOK
https://m.edsoo.ru/7af6d9e6
57 Bremnue yrisl TpeyrojibHUKa bubmmorexa LHOK
https://m.edsoo.ru/bc409{4f
58 Bueuinue yribl TpeyrojibHuKa bubmorexa HOK
https://m.edsoo.ru/371cbel 1
CyMMa BHYTPEHHUX YTJIOB
59 MHOT'OyTOJIbHUKA U CyMMa bubnnoreka [JOK
BHEIIHUX YTIJIOB BEIITYKJIOTO https://m.edsoo.ru/a3dd667f
MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX YTJIOB
60 MHOT'OyTOJIbHUKA U CyMMa bubnnorexka [JOK
BHEIIHUX YTJIOB BBITYKJIOTO https://m.edsoo.ru/e638a510
MHOTOYTOJIbHUKA
61 CyMMa BHYTPEHHUX YTJIOB bubnmnorexa [JOK

MHOI'OYT'OJIbHHKAa U CyMMa

https://m.edsoo.ru/b75ede0e
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BHCIIHUX YTJIOB BBIITYKJIOT'O
MHOTI'OYT'OJIbHHUKA

KonTtponbHast pabora o Teme

bu6mmoreka [IOK

62 "I .C
APAITEILHOCTD. L yMMa https://m.eds00.ru/40947485
YIJI0B MHOTOYTOJIbHUKA
[Tpu3naku paBeHCTBa
63 MPSIMOYTOJIBHBIX bubmmorexa [TOK
pAMOY https://m.edsoo.ru/330d63ff
TPEYTroJIbHUKOB
[Tpu3naku paBeHCTBa
64 MPSIMOYTOJIbHBIX bubmmorexa [OK
pAMOY https://m.edsoo.ru/0el544dc
TPEYroJbHUKOB
65 IleprieHAMKYIIAp ¥ HaKJIOHHAsA bubmmorexa [OK
PHEARKY AP https://m.eds00.ru/957310000000000
CBOWCTBO MeIHUAaHBI
66 MPSIMOYTOJIBHOTO bubnnorexka [JOK
TPEYroJIbHUKA, TPOBEIEHHON https://m.edsoo.ru/b34a450e
K TUIIOTEHY3€
CBOICTBO MeIUaHbBI
67 IIPSAIMOYTOJIBHOTO bubnnoreka [JOK
TPEYroJIbHUKA, IPOBENEHHON https://m.edsoo.ru/83fabf79
K TUIIOTEHY3€
68 [IpsAMOYTOIBHBIN TPEYTOJIBHUK bubnnoreka [JOK
¢ yriiom B 30 rpanycos https://m.edso0.ru/52b57d0f
69 [TpstMOyTONBHBIN TPEYTOJIBHUK bubnuoreka [IOK
¢ yriioM B 30 rpamycoB https://m.edsoo.ru/aec6d443
CooTHo1IEHNS MEX
e bu6mmoreka [IOK
70 CTOpPOHAMHU U yriamMu

TPEYToJIbHUKA

https://m.edsoo.ru/95db4 117
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COOTHOIIIEHUS MEXKTY

bubmuorexa [JOK

71
CTOPOHAMI H yTlavu https://m.edsoo.ru/5ea388d0
TPEYroJIbHUKA
HepaBeHcTBO TpeyroyibHUKA.
72 HepaBeHCTBo op ;’MHe bubmmorexa [IOK
p . A https://m.eds00.ru/50fa9985
JIOMaHOU
HepaBenctBo Mexmy
7 NEPIEHAUKYIISIPOM U bubnuoreka [IOK
HAaKJIOHHOU. PaccTtosHue ot https://m.edsoo.ru/7284cbde
TOYKHU 1O NPSAMOU
KonTponbnas pabota no
teMaM "lIpsiMmoyrosibHbIE
74 TpPEeyrojabHUKN" bubmmorexa LIOK
pey ’ https://m.eds00.ru/85f00be3
"T'eomerpuueckue
HepaBeHCTBA"
75 OKpyX HOCTb, XOPJIbI U bubmuorexa [JOK
JIIAAMETPBI, UX CBOWCTBA https://m.edsoo.ru/588c3a8d
76 OKpyX HOCTb, XOpJIbI U bubnuotexa [JOK
JIMaMeTpPBl, UX CBOMCTBA https://m.edso00.1ru/02406d49
BzauMHoe pacrnionoxxenue
77 OKPYXHOCTH U MPSIMOIA. bubnuotexa [JOK
KacarenbHas u cexkymas K https://m.edsoo.ru/00d222d9
OKPY>KHOCTHU
BzauMHoe pacrnionoxxenue
73 OKPY>KHOCTH ¥ TIPSIMOM. bubnmoreka [JOK
KacarenbHas u cexymas K https://m.edsoo.ru/4£8753bb
OKPY>KHOCTH
b K
79 BzauMHoe pacrnionoxxenue nommorexa O

https://m.edsoo.ru/a522800
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OKPYXHOCTH U MPSIMOIA.
KacarenbHas u cekymas k
OKPY>KHOCTHU

20 OKpyXHOCTb, BIUCAHHAS B bubnnoreka [HOK
yromu https://m.edsoo.ru/3767ac35
81 OKpY>KHOCTbh, BIIUCAaHHAs B bubnnoreka [HOK
yron https://m.edsoo.ru/f019e49b
[TonsiTHE O reoMETPUUECKOM
%) Mecte Touek. [Ipumepsnl bubnuorexa [JOK
T€OMETPUUYECKUX MECT TOUYEK https://m.eds00.ru/9bdd6b63
Ha IJIOCKOCTH
ITonsiTHE O TEOMETPHUUECKOM
23 Mecte Touek. [Ipumepsnl bubnuorexa [JOK
T€OMETPUUYECKUX MECT TOUYEK https://m.edsoo.ru/621adf85
Ha IJIOCKOCTH
84 OrnucanHasi OKPYXKHOCTh bubnuorexa [JOK
TpeyroJIbHUKA, €€ LICHTP https://m.edsoo.ru/f5b41bc7
g5 OnucanHast OKPYXHOCTh bubnunoreka [JOK
TPEYTOJIbHUKA, €€ LIEHTP https://m.edso0o.ru/c96254¢9
MeTto1 reOMETPUYECKUX MECT
86 TOYEK IIPU peuf)eHI/m bubnrorexa LOK
https://m.edsoo.ru/5894¢e7a4
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4eCKUX MECT
87 TOYEK MPH PELICHUN bubmmorexa [OK
https://m.edsoo.ru/784342d1
F€OMETPUUYECKHX 3a/1a4
Meroza reoMeTpU4ECKUX MECT
bu6mmoreka [JOK
88 TOYEK IIPU PELICHUN

TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/05853a22
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Meroz reoMeTpu4eCKUX MECT

89 TOYEK MPH PEIICHUU bubmmorexa [IOK
PP https://m.eds00.ru/6903dff0
reOMETPUUECKUX 3a7a4
O60ocHOBaHMS TPOCTEHIITNX
MIOCTPOEHUM, TaIlbl 3a1a4X Ha
90 MOCTPOEHUS, PEIICHHE 3a/1a4 bubmmorexa [IOK
P P https://m.edsoo.ru/e511d730
Ha MOCTPOEHUE IIUPKYJIEM U
JIMHEUKOH
O60cHOBaHUS NPOCTEUIINX
MOCTPOEHUM, TaIlbl 3a1a4H Ha
91 MOCTPOEHUS, PEIICHHE 3a/1a4 bubmorexa LHOK
TPOCHILA, P https://m.edsoo.ru/f3bfbf74
Ha MOCTPOEHUE IUPKYJIEM U
JIMHEUKON
KonTtponpsHnast pabora o Teme
"OKpy>KHOCTb.
bu6mmoreka [IOK
92 ['eomerprueckne Mecra TOYEK.
https://m.edsoo.ru/791dafc6
ITocTpoeHus ¢ MOMOILBIO
LUPKYJIS ¥ JINHEHKA"
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
93 WJUTFOCTPUPYIOLIUX CBSI3H bubmorexa [JOK
pHpy https://m.edsoo.ru/f0e38fa3
MEXy pa3TUYHBIMU TEMaMU
Kypca
[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
94 AITIOCTPH IINX CBSI3H bubmmorera [IOK
PHpyIO https://m.edsoo.ru/38a31139
MEXy pa3TUIHBIMU TEMAMHU
Kypca
95 [ToBTOpenue u 06o0IIEeHNE. bubmuotexa [JOK
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Pemenne 3amay,
WJUTIOCTPUPYIOIINX CBSI3U
MEXK]ly pa3IMYHbIMUA TeMaMu

Kypca

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

96

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIINX CBS3H
MEX/1y Pa3INIHBIMU TEMaMH

Kypca

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

97

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

Kypca

bu6mmoreka [IOK
https://m.edsoo.ru/07e567¢l

98

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WILTIOCTPUPYIOIINX CBSI3H
MEX/1y Pa3TuIHBIMU TEMaMH

Kypca

bu6mmorexa [IOK
https://m.edsoo.ru/8a4b94e4

99

[ToBTOpEeHue u 060061IEeHNE.
Pemenne 3amau,
WITIOCTPUPYIOIIUX CBSA3U
MEXY Pa3TUYHbIMUA TEMaMHU

Kypca

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

100

[ToBTOpeHue u 0600IIEeHNE.
Pemenne 3amau,
WJLTIOCTPUPYIOIINX CBS3H
MEXy pa3TUIHBIMU TEMAMHU

Kypca

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

bubmuoreka [JOK

101 1
pabora https://m.edsoo.ru/fd50754a
[ToBTOpenue u 06o0IIeHNE.
Pemenne 3amay,
bubmuoreka [JOK
102 WUTIOCTPUPYIOIIMX CBS3U 1

MEXIY Pa3IuYHbIMH TEMaMHU
Kypca

https://m.edso00.ru/971{7836

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
o Tema ypoka Koutpoabusie IIpakTHyeckue Aara unpponbie
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
| [Tapannenorpamm, ero Npu3HaKku 1 | bubnmnoreka HOK
CBOMCTBA https://m.edsoo0.ru/8c2d08f0
) [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moteka [JOK
CBOMCTBa https://m.edsoo.ru/0dbbebfb
3 [Tapannenorpamm, €ero nNpu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [Tapannenorpamm, ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero Nnpu3Haku u 1 Bbu6moreka [JOK
CBOMCTBa https://m.edsoo.ru/4823807b
6 [IpssmoyroapHUK, poMO, KBasipaT, UX | bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1 bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/d6a662c9
g [IpsimoyroabHUK, poMO, KBasipaT, UX | bubmmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/21884952
9 [IpsimoyroabHUK, poMO, KBaipaT, UX | bubmuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/a6373aa2
10 CpenHsisa nuHus TpeyroJbHUKA 1 bubmmorexa LIOK
https://m.edsoo.ru/6e1bcbbb
bu6nunorexa LIOK

11

Cpensist TUHUS TPEYTOJIbHUKA

https://m.edsoo.ru/6b23a4c3
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12 Tpaneuus. PaBHoOenpenHas Bu6muotexa [JOK
Tpanenus, €€ CBOMCTBA U MPU3HAKHU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHoOenpenHas bubnuoreka [JOK
Tparnenus, €€ CBOMCTBA U MPU3HAKU https://m.edsoo.ru/17f960ca
14 [IpssmoyronpHas Tpanenus bubnrorexa LIOK
https://m.edsoo.ru/3375c8{3
15 Cpensist TuHUS Tpaneuuu bubamorexa LOK
https://m.edsoo.ru/7963a7f5
16 Teopema Paneca bubmorexa LIOK
https://m.edsoo.ru/342ea505
bu6mmoteka [JOK
17 Teopema Ganeca https://m.edsogm/a2402d2b
18 Teopema 0 IpONOPIUOHATIBHBIX Bbu6moreka [JOK
OoTpe3Kax https://m.edsoo.ru/b62d4c47
19 Teopema o0 TpOMOPIIMOHATBHBIX bubnnorexa [JOK
OTpE3Kax https://m.edsoo.ru/8eccc056
bubmuoreka [IOK
20 Henp macc Tpeyrobiiika https://m.edsogru/%bcf%c
bubmuoteka [IOK
21 HenTpanbHO-cUMMeETpHUUHBIE (GUTYPBI hitps://m.c dsogru 18578076a
) KonrtponbHas pabora no reme bubmuoreka [IOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0f9f3
” [TonoGue TpeyroibHUKOB, bubmmnoreka HOK
KOdpGUIIUEHT MOA00HS https://m.eds00.ru/19400684
24 [Tonobue TpeyroabHUKOB, bubmuoreka [IOK
KO3 GUIIUEHT oA00HS https://m.edsoo.ru/21ebb50b
25 [Tpusnaku no100us TPEyroabHUKOB bubmmorexa LIOK

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

26 [Tpu3Haku mog00Ms TPEYTOJLHUKOB hitps.//m.edsoo.rw/8db1 17
bubnmnoreka HOK
27 [Tpu3Haku mog00Ms TPEYrOJLHUKOB hitps://m.c dso:)l.ru 19ed11d5b
bubnmnoreka HOK
28 [TpusHaku mono0Oust TPEYroIbHUKOB hitps:/m.c dso:)l.ru 152d2193
bubnmnoreka HOK
29 [TpusHaku mono0Oust TPEYroIbHUKOB hitps:/m.c dso:)l.ru 23de95fl
Bbu6motreka [JOK
30 [Ipu3Haku nogpo6ust TPEYroJbHUKOB hitps://m.c dsofru 18d1d9d16
31 [Ipumenenue moao0Oust Mpu perIeHUn bubnnoreka [JOK
[IPaKTUYECKUX 3a]1a4 https://m.edsoo.ru/d97b£297
1 [Ipumenenne moao0us P pelieHuN bubnnorexa [JOK
MPAKTUYECKUX 3a71a4 https://m.edsoo.ru/5b21c5aa
13 [Ipumenenue moao0Oust Mpu perIeHUn bubmmoreka [JOK
MPAKTAYECKUX 3a]1a4 https://m.edsoo.ru/e0d80738
34 [Ipumenenue mogo6us Npu pelIeHUH bubmuoreka [IOK
MPAKTUYECKUX 33124 https://m.edsoo.ru/cacel7d8
35 [TpumMeHeHne nog00Ms IPU pEeLICHUN bubmuoreka [IOK
NPAKTUYECKUX 3a1a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenne nmoao0Oust Mpu peIIeHUN bubmuoreka [JOK
MPaKTUYECKUX 3a1a4 https://m.edsoo.ru/d9159d9d
37 BBenenue nousTus npeodpa3oBaHUs bubmuoreka [IOK
mo00us U O00HBIX HUTYDP https://m.edsoo.ru/aaf7¢944
18 KonTtponbHas pabora o Teme bubnuorexa [IOK
"TToxoOue" https://m.eds00.ru/89¢3236d
39 IMoustue mwromanu. CBoicTBa but6mmoreka [IOK

IO TeOMETPUUECKUX QUTYp

https://m.edsoo.ru/7af5b92e
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40 Ilonsarue mromanu. CBolicTBa bubnunorexa LIOK
TJI0IIAJIEH TEOMETPUICCKUX (DUTYD https://m.edsoo.ru/37al76c0
41 ITonstue mmomaau. CBoiicTBa bubmuorexa [JOK
TUIOMIAIeH TEOMETPUUYECKUX PUTYD https://m.edso00.ru/6004265a
IIpocreiimme popMynabl Aas IUIOIAIN
42 Tpe FOJ‘IBHI/IKa(l)HI; ;]J'IJ'IG.;[OF aMMI;l " bubmorexa OK
pey » 11ap p ’ https://m.edsoo.ru/596al1d0e
pomba u Tpanenuu
IIpocreiimme GopMynabl IS IUIOIAIN
43 Tpe FOJ‘ILHI/IKa(l)HI:l ;]J'IJIleOF aMMI;l " bubmorexa OK
pey - 11ap pamMma, https://m.edsoo.ru/f636de1f
pomba u Tpanenuu
IIpocrenimue ¢popMynbl A1 IUIOMIAIU
44 Tll I‘OJII)HI/IKaq)HI; 'Znnenor aMMa bubmorexa OK
pey - 11ap PamMma, https://m.eds0o.ru/9732274d
pomba u Tpanenuu
IIpocrenmue ¢popMynbl A1 IIOMIAAU
45 Tll I‘OJII)HI/IKa(bHI; 'ZJIJIleor aMMIEIlI " bubmorexa [OK
pey > 11ap P ’ https://m.edsoo.ru/e6458963
pombOa u Tpanenun
IIpocteitmme hbopMyIIBI IJIS ILIOIAAN
46 Tpe ronLHI/IKaq)nz a}l/nnefor aMMI;Ll " bubmmorexa [OK
pey - T1ap p ’ https://m.edsoo.ru/0b18fc61
pomba u Tparnenuu
IIpocteitmme hbopMyIIBI IJIS ILIOIAAN
47 Tpe FOJ'ILHI/IKaq)lel a}l]nnefor aMMI;Ll " bubmmorera OK
pey - T1ap p ’ https://m.edsoo.ru/eb691e04
pomMOa ¥ Tpamnenuu
IIpocrenimue ¢popMynbl A1 IUIOMIAIU
48 Tpe FOJILHI/IKaq)Hz ;IJ'IJICJIJIOF aMMa bubmmorera [OK
pey > 11ap p ’ https://m.edsoo.ru/8b93cfba
pomMOa ¥ Tpamnenuu
IIpocreimme GopMyabl IS IUIOIAIU
P opysib A tmaa bubmuoreka [{OK
49 TPEyroJIbHUKA, IapaJlIeI0rpaMma,

pomba u Tpanenun

https://m.edsoo.ru/c351544d
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[Ipocreiimme Gopmyasl AJis TUIOMIAIN

50 TpEeyroJibHUKa, MapajyieJorpaMmma, bubmmorexa LIOK
poMGa 1 Tpareru® https://m.edsoo.ru/a3f9beld
Bu6muotexa [JOK
o Tlromaui MR0GHBIX GHryp https://m.edsogru/d8638f34
Bu6muotexa [JOK
52 Thoaut HOAO0HELX (piryp https://m.edsogru/2383022e
Bu6muotexa [JOK
53 Mnowa no200HbIX puryp https://m.edsofru/SeeZa7d4
54 KonTponbhas pabota no Teme bubmmoreka [JOK
"[Tnomans" https://m.edsoo.ru/05£10573
Bbu6mmotreka [JOK
> Teopewa Iigaropa https://m.edsoc]fm/7f63 1127
56 [Tpumenenne Teopems [Tudaropa bu6mmoteka [JOK
[PU PELIEHUU NMPAKTUUYECKUX 33124 https://m.eds00.ru/4829510
57 [Tpumenenne Teopemsr [Tudaropa bubnnorexa [JOK
[IpU PELICHUHN NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/a9tbd79b
58 [Tpumenenue Teopemsl [Tudaropa bubmuoreka [IOK
IIpU PELICHNUHN NIPAKTUYECKUX 3a1a4 https://m.edsoo.ru/396250fc
59 [Ipumenenue teopemsl [Iudaropa bubmmnoreka HOK
IpH PEIIEHUH IIPAKTUIECKHUX 3a1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenue Teopemsl [1udaropa bubmuoteka [IOK
MIPH PEIIEHUH TPAKTUUECKHAX 3a]1a4 https://m.edsoo.ru/cb69a011
61 IIponoprimoHaibHbIE OTPE3KHU B bubmmnoreka HOK
NPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/012ee582
6 [IponopumoHaibHBIE OTPE3KH B bu6muoreka [JOK
PSMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/al5549¢a
63 [TponopiimoHanbHbBIE OTPE3KHU B bubnuotexa [JOK
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IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopiimoHanbHbIE OTPE3KHU B bubnmnoreka HOK
HPSAMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
65 [TponoprinoHaibHBIC OTPE3KH B bubnmoreka [JOK
PSAMOYTOJILHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f
66 [IponopunoHanbHbIE OTPE3KU B Bu6muotexa [JOK
HNPSAIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCHHYC, TAHT€HC U
67 KOTaHT'€HC OCTPOro yria bubmmorexa LIOK
poroy https://m.edsoo.ru/132b4ef6
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U
68 KOTaHI€HC OCTPOTO yria bubmmorexa [IOK
pOro ¥ https://m.edsoo.ru/f089efb9
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U
69 KOTaHI'€HC OCTPOTO yria bubmorexa LIOK
P Y https://m.edsoo.ru/b41c27f9
PSIMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpuueckue GyHKIUH bubmmnoreka HOK
yrioB B 30° 45° u 60° https://m.edsoo.ru/f64cb9cb
71 Tpuronomerpuueckue GyHKIUU bubmuoreka [IOK
yrioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KonrponbHas pabora no reme
72 "Teo peMa HI/I(II;)aFO a ¥ Haydaja brbmmorexa [TOK
p " p https://m.edsoo.ru/a9db1f7a
TPUTOHOMETPHUH
73 BrnucanHble U EHTpAIbHBIE YTIIbI bubmmorexa [TOK
HeHTp y https://m.edsoo.ru/ae5f890d
74 Brincannble 1 HEeHTpaIbHbBIE YTIIbI Bubmmorexa [IOK
HeHTp v https://m.edsoo.ru/d0233fa0
75 BriucaHHbIE ¥ LIEHTPAIIBHBIC YIUIBI bubmuoteka [IOK
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https://m.edsoo.ru/ccaee9b0

76 Brniucannsie v LIeHTpaabHBIE YTJIbI bubmmorexa [IOK
https://m.edsoo.ru/1d34244
77 VYron Mexay KacaTeIbHOU U XOPAOU Bubmaorexa ITOK
https://m.edsoo.ru/775efa2f
78 VYroin Mexay KacaTeJIbHOU U XOpJ0i bubmmorexa [JOK
https://m.edso00.ru/09166b3d
79 Yrael MeXy XOpAaMu U CEKyIIUMU bubnmorexa LHOK
https://m.eds00.ru/022e729¢
80 Vsl MeXIy XOpJaMu U CEKYIUMU buGnuorexa [IOK
https://m.edsoo.ru/84a32a80
81 BrucanHbie U ONUCaHHbBIC bubnuoreka [{OK
YETBIPEXYTOJIbHUKU https://m.edsoo.ru/734d8ad9
%) Bnucannasie u onucaHHEIE bubnuoreka [{OK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
23 CBoiicTBa M MPU3HAKK BIUCAHHOTO bubmmorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBoiicTBa ¥ MPHU3HAKH BIUCAHHOTO bubnmnorexa [JOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/60435d9b
g5 CBoiicTBa U NPU3HAKH BIMCAHHOTO bubnmnorexa [JOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/cf9e646f
26 CBoiicTBa ¥ MPU3HAKH BIUCAHHOTO bubmuoreka [IOK
YEeTBIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
%7 B3aumnoe pacnonoxxeHue 1Byx bu6nmorexa LIOK
OKpY’KHOCTEN https://m.edsoo.ru/420d844e
28 B3aumHoe pacnonoxeHue JByx bubnuorexa [IOK
OKPYHOCTEU https://m.edsoo.ru/42da86f2
89 Kacanue okpyxHOCTEM bubnuorexa [JOK
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https://m.edsoo.ru/4cbf4{t9

90 Kacanue okpyxHOCTEH bubmorexa HOK
Py https://m.edsoo.ru/52dcbe7d
o1 OO61ure KacaTelbHbIE K IBYM bubnmoreka [JOK
OKPYXHOCTSIM https://m.edsoo.ru/d2151a62
KonTtponbHast padora no Teme "YTiisl
92 U YEeTBIPEXYTOJILHUKU, CBSI3aHHEIE C bubmorexa [IOK
PEXYTONBHIIH, https://m.eds00.ru/26055342
OKPYKHOCTBIO
[ToBTropenue u 0600menue. Pemenne
93 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmmorexa [OK
A, ThHpyiol https://m.edsoo.ru/74d89ab9
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpeHue u 00600mIeHNE. Perenue
94 3a7a4, WNIIOCTPUPYIOIINX CBSI3H bubmorera [OK
Aad, ThHpyIom https://m.edsoo.ru/6d05bcd8
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpeHue u 00600mIeHNE. Perenue
95 3a/1a4, WILIIOCTPUPYIOIINX CBSI3U bubmorexa HOK
Aad, ThHpyIom https://m.edsoo.ru/51013847
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061eHue. Pemenue
96 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmmorera [OK
ad, TpHpYroI https://m.edsoo.ru/248181a0
MEXy pa3TUYHBIMU TEMaMU Kypca
[ToBTOpenue u 06061eHue. Pemenue
97 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmorexa HOK
ad, TpHpYroI https://m.edsoo.ru/dad15fdc
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemenue
98 3a7a4, WITIOCTPUPVIOIINUX CBI3U bubmorexa HOK
ad, TpHpyIoI https://m.eds00.1u/6a69702b
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
99 [ToBropenue u o6o0mmenue. Pemenne bub6muoreka [IOK

3ala4q, HJUIIOCTPUPYIOIIHUX CBA3U

https://m.edso00.ru/0f5b4b87
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MCIKAY pa3JIMYHBIMU TEMAaMHU KypCa

100

101

102

[ToBTOpenue u 0600IIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBS3U
Me)KI[y pa3J'II/I‘-IHBIMI/I TCMaMHU Kypca

Wrorosas kKoHTpOJIbHAS paboTa

[ToBTOpenue u 06001IeHNE. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIUX CBA3H
Me)KI[y pa3JII/IqHI>IMH TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

bub6nmoreka [IOK
https://m.edsoo.ru/7942fc3c

bu6nmoreka IIOK
https://m.edsoo.ru/c2695c10

bu6nmorexa [IOK
https://m.edsoo.ru/b4981045
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka KonTpoabusbie IlpakTnueckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypcbl
| CunHyc, KOCUHYC, TaHT€HC YTJ10B OT 0 | bubnmnoreka HOK
no 180° https://m.edsoo.ru/33005d2b
) OCHOBHOE TPUTOHOMETPUUYECKOE 1 bubmmoreka [JOK
TOXKJIECTBO https://m.edsoo.ru/aba8dd52
bubnunoreka LIOK
3 o 1
OPMYJIRT HIPHBCACHIA https://m.edsoo.ru/98813486
bubnunoreka LIOK
4 () 1
OPMYIIH! HPUBCACHI https://m.edsoo.ru/e00324ad
5 Pemenue tpeyronpHukoB. Teopema 1 Bbu6moteka [JOK
KOCHHYCOB https://m.eds00.ru/9738e456
6 Pemenue tpeyronsHukoB. Teopema | bubmuoreka [IOK
KOCHHYCOB https://m.edsoo.ru/d934a6e6
bubnmorexa LIOK
7 T 1
cOpeMa CHIycoB https://m.edso00.ru/820ebf06
bu6nmorexa LIOK
8 T 1
cOpeMa CHIycoB https://m.eds00.ru/000dd68f
Pemenne npaktudeckux 3agad ¢
9 HCIIOJIb30BAHUEM T€OPEMBI 1 bubmmorexa [TOK
p https://m.edsoo.ru/da65db4c
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemienne npaktuueckux 3agad ¢
bu6nunorexa LIOK
10 MCIIOJIb30BAaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPEMBI CUHYCOB

https://m.edsoo.ru/ed170337



https://m.edsoo.ru/33005d2b
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11

Pemenne npaktuyeckux 3agad ¢
HCII0JIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB

bubnunoreka LIOK
https://m.edsoo.ru/fd237192

Pemenne npaktuyeckux 3aaad ¢

12 HUCIOJIL30BAHUEM TEOPEMEI buGnuorexa [IOK
p https:/m.edso0o.ru/66b247d5
KOCHHYCOB U TEOPEMBI CUHYCOB
Tpurosomerpuueckue GopMyIIbl I
13 HJII)O amu T eI:) FOJIBHI/IK(EI: . bubnmorexa HOK
Ha Tpey ’ https://m.edsoo.ru/009bf17¢e
napajuiejgorpamma
Tpurosomerpuueckue ¢hpopMyIIbl I
14 HJI'I)O agu T : FOJ'IBHI/IK(Ell) P Bubmiorexa OK
Hau Tpey ’ https://m.edsoo.ru/3479efa2
napajuiejgorpamma
Tpurosomerpuueckue ¢hpopMyIIbl I
15 HJI'I)O agu T : FOJ'IBHI/IK(Ell) P buGnuorexa [IOK
Ha Tpey ’ https://m.edsoo.ru/c9e4273f
napajuiejgorpamma
Tpuronomerpuueckre ¢GOpMYIIBI I
16 HJII)O and T : ronLHI/IK(i) o Bubmorexa HOK
Han Tpey ’ https://m.edsoo.ru/35e8abl1f
napajiejgorpamma
bubmmoteka IIOK
17 o T
OpMyJia 1 epoHa https://m.edsoo.ru/ad8¢9d59
bubmmoteka IIOK
18 (0)) T
OpMyJia 1 epona https://m.edso00.ru/8tb80467
bubmmoteka IIOK
1 (0] T
9 opMyJia 1 epona https://m.eds00.ru/03b9324¢
20 dopMyIia IIOHIAAH BBITYKIOTO bu6muoreka [JOK
YETBIPEXYTOJIbHUKA https://m.edso0o.ru/e20462b0
21 dopmyJia MIOIIAIH BEITYKIOTO bubmuoteka [IOK

YETBIPEXYTOJIbHUKA

https://m.edsoo.ru/1b3f8284
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2 KonTtponbHast pabora o Teme Bu6muotexa [JOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/71316455
” Xop/bl ¥ TOTI00HBIE TPEYTOJILHUKH B bubnmnoreka HOK
OKPYKHOCTHU https://m.edsoo.ru/deeSbl1d
24 Teopema 0 IpoOU3BEAECHUU OTPE3KOB bubmmoreka [JOK
XOpI https://m.edsoo.ru/9a6b9583
)5 Teopema 0 IpoOU3BEIEHUU OTPE3KOB Bu6muotexa [JOK
XOopXa https://m.edsoo.ru/3280910d
26 Teopembl 0 MPOU3BEICHUN OTPE3KOB bubnnorexa [JOK
CEeKyIINX https://m.edsoo.ru/7c¢74ebdb
7 Teopembl 0 MPOU3BEACHUH OTPE3KOB bubmmoreka [JOK
CEKYIUX https://m.edsoo.ru/ccdb3092
28 Teopema o kBagpare KacaTebHON bubmorexa [IOK
https://m.edsoo.ru/3cde33ca
29 Teopema o kBagpate KacaTebHON bubmorexa HOK
https://m.edso0o.ru/d6df6c82
bubnnorexa [JOK
30 Teopentst Hepot 1 Merteras https://m.edsogru/12218dfa
31 Teopembr UeBsl 1 MeHenas E:fi;gf:;;gz/}:%%l be
32 Teopems! UeBsl 1 Menenas bubmmorexa LIOK
https://m.edsoo.ru/ela81aa9
33 [TonsaTue o romoTeTHN bubmorexa HOK
https://m.edsoo.ru/14e6241d
34 KonTponbhas pabota no teme bubmuoreka [IOK
"Tlonobue TpeyroabHUKOB" https://m.edsoo0.ru/15177855
35 YpaBHeHHE NPSAMON Ha TIIOCKOCTH. bubnmnorexa [JOK

YrnoBoi kKodpPUIUEHT U CBOOOTHBIN

https://m.edsoo.ru/2dcfad6b
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YJICH, UX FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI

VYpaBHeHrEe NPSIMOiIl Ha TIJIOCKOCTH.

bub6nmoreka [IOK

36 Y 7 S 7|
IJI0BOH K0d(pHIHCHT HUCBO O/UIBIH https://m.edsoo.ru/fadfb1b3
YJIeH, UX TEOMETPUUYECKUM CMBICIT
[TapannenbHOCTD U
37 MePIEHIUKYIISIPHOCTD MPSMBIX (depe3 bubmorexa HOK
p f[ YP P p https://m.eds00.ru/6d686658
yIII0BO# KOA(hDUIHECHT)
bu6nmoreka IIOK
38 v eHHe
PABHCHHE OKPyHOCTH https://m.edsoo.ru/1658a6fd
Haxoxnenue nepecedeHuit
39 OKPY’KHOCTEH U MPSAMEBIX B bubmorexa LHOK
by p https://m.edsoo.ru/36de713a
KOOpJMHATaX
Haxoxnenue nepeceuenuit
40 OKPYKHOCTEH U MPSAMEBIX B bubmorexa HOK
24 P https://m.edsoo.ru/5777b234
KOOpJMHATaX
41 dopMya pacCTOSIHUASA OT TOYKH 10 bubnuoreka [IOK
PAMOM https://m.edsoo.ru/5ffdeecd
IInomans mapajiesorpaMma B
42 KOO mHiaTa)? HOH}ITI/IIe) 00 bubmorexa LHOK
P S https://m.edsoo.ru/19f84dae
OPUEHTHPOBAHHOM TUIOIIAIH
IIpuMeHeHne MeToa KOOPANHAT B
43 HpaKTI/I‘IeCKI/I 0 I/Ief{TI/I OII;.HHHBIX bubnmorexa OK
p p p https://m.edsoo.ru/7b10a3a5
F€OMETPUUECKHX 3a/1auax
44 KonTponbHas pabora no teme bubmmnoreka HOK
"Meroxa koopauHat" https://m.edso0.ru/b1271082
but6mmorekxa [IOK
45 BekTopr! Ha IIIIOCKOCTH
P https://m.edsoo.ru/bd9a630e
46 CroxeHue ¥ BEIYNTAaHUE BEKTOPOB — bubnuotexa [JOK
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IIpaBUjia TPEYTrOJIbHUKA U

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

napasuiesiorpaMma
CroxeHue ¥ BBIUUTaHUE BEKTOPOB — Bu6miorexa LIOK

47 FIPABILIA TPeyTOIILHHka U https://m.edsoo.ru/01d8ebal
napajuiesorpaMma

48 YMHOKEHNE BEKTOPA HA YUCIIO ng;;ﬁf;;?ﬁiﬂow‘m

bubnmnoreka HOK

9 KoopHars! BekTopa https://m.edsogm/22785 18f
CroxeHue ¥ BRIUUTAHUE BEKTOPOB, BuGmorexa [IOK

50 YMHQICHHC BERTOpa Ha JHCIO B https://m.eds00.ru/c492667b
KOOpJIMHATaX
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, BuGmorexa [IOK

31 YMHQICHHC BERTOpa Ha JHCIO B https://m.edso00.ru/2560ab87
KOOpJIMHATaX

5 [IpumeHeHue BEKTOPOB B (hU3HKeE, bubmmoreka [JOK
LIEHTp Macc https://m.edsoo.ru/1cfb8928

53 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubmuoreka [IOK
PaznosxeHnust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/757b9b30

54 [Tonsatue o 6a3uce (Ha MWIOCKOCTH). bubnnorexa [JOK
PaznosxeHnust BEKTOpOB 10 6a3ucy https://m.edsoo.ru/cfe5295e

55 [TonsiTue o 6a3uce (Ha MIIOCKOCTH). bubmmoteka IIOK
Paznoxxenust BEKTOpOB 10 Oasucy https://m.edsoo.ru/e1a50237
CxkansipHO€ NMPOU3BEICHUE BEKTOPOB,

56 F€OMETPUUECKUN CMBICT U bu6muoreka [JOK
BBIPaXEHUE B J€KAPTOBBIX https://m.edsoo.ru/afb9a2a0
KOOpJIMHATaxX

57 JucTpuOyTHBHOCTD CKAJISIPHOTO bubnuotexa [JOK
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MIPOU3BEIACHUS

https://m.edsoo.ru/Obcd3387

CkansgpHoe Mpou3BeIeHNE U

bu6nmoreka IIOK

58
[IPOCLUPOBAHUE https://m.edsoo.ru/0f16f5da
[IpumeHeHne CKaJIIpHOTO
59 IIPOU3BEJICHUS BEKTOPOB ISl bubmmorexa LIOK
P A OB 1 https://m.edso0o.ru/9d7b1240
HAaXOKJECHU JIIUH U YTJIOB
[IpuMeHeHue cKasIpHOro
60 IIPOU3BEJICHUSI BEKTOPOB ISl bubmmorexa LIOK
POTSEEA POB A https://m.edsoo.ru/99791584
HAaXOKJI€HU JIIMH U YTJIOB
[IpuMeHeHne cKasIpHOro
61 MPOU3BEJCHHUS BEKTOPOB IS bubmmorexa [OK
P A POB A https://m.eds00.ru/894c1248
HAXOX/ICHUS JIJTUH U YTJIOB
2 Penrenne reoMeTpuyecKux 3a7a4 ¢ bubnnorexa [JOK
MMOMOIIBIO CKAISIPHOTO MTPOU3BEACHUS https://m.edsoo.ru/e572abc0
63 Pemienne reomerpruueckux 3aaad ¢ Bbu6moteka [JOK
IIOMOILBIO CKAJISIPHOTO NMPOU3BEACHUSA https://m.edsoo.ru/75a5e4a7
64 KonTponbHas pabora no teme bubmmnoreka HOK
"BexTops!" https://m.edsoo0.ru/55678a9d
65 [TpaBrIIbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIUHCJIEHUE X DJIEMEHTOB https://m.edsoo.ru/5a4341db
66 IIpaBunBHBIE MHOTOYTOJIBHUKH, bubmmnoreka HOK
BBIYMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/2517463d
67 [IpaBunbHBIE MHOTOYTOJIbHUKH, bubmuoreka [IOK
BBIYMCIIEHUE UX DJIIEMEHTOB https://m.edsoo.ru/9f7cc71d
68 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubmuoreka [IOK
BBIYUCIIEHUE UX IJIEMEHTOB https://m.edsoo.ru/al 6f6e98
b K
69 Yucno m 1 1IrMHa OKPY’KHOCTH nomotexa O

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

70 q
HCTO T 1 ZUTHHE ORPYHOCTH https://m.edsoo.ru/825¢73¢7
71 JlnuHA 1yru OKPYKHOCTH bubamorexa LOK
Y Py https://m.eds00.ru/3¢29839
bu6nmorexa [IOK
72
JLTHHa JyrH OKYKHOCTH https://m.edsoo.ru/4eb62ftb
bu6nmorexa [IOK
73 P
AHanias Mepa yria https://m.edsoo.ru/d3b68dca
bubnunoreka LIOK
74 P
AMHAHHad Mepa yriia https://m.edsoo.ru/e97f0369
75 Ilnomane Kkpyra u €ro 3JIeMEHTOB bubnnoreka [JOK
(cexTopa u cermeHTa) https://m.edsoo.ru/b73a7f0b
76 ITmomaae Kpyra 1 €ro 3J€MEHTOB bu6nmorexa LIOK
(cexTopa u cermMeHTa) https://m.edso0.ru/10a2b760
77 [Inomaap Kpyra u ero 3J1eMeHTOB Bbu6mmotreka [JOK
(cexTopa u cermMeHTa) https://m.edso00.ru/0d98bb54
Brruncnenve nepuMeTpoB U
78 riomanaei ¢pur p BKJZE)‘IEIIO 170:4 buomroreia LIOK
tman P, m https://m.edsoo.ru/1f673d06
AJIEMEHTHI KpyTa
Brruncnenue nepumeTpoB u
79 riomaaei Guryp, BKIFOYAIOIINX buomroreia LIOK
ta yp, IH https://m.edsoo.ru/adbed171
AJIEMEHTHI KpyTa
20 Kontponbnas no teme "Jlnuna bubmmoteka IIOK
OKPY’KHOCTH U TUIOaab Kkpyra' https://m.edsoo.ru/0353e¢638
81 IlenTpasnibHast cCHMMETpUS bubnmorera LHOK
P P https://m.edsoo.ru/e63{f8{2
b K
82 LeHTpanbsHO-CHUMMETPHUYHBIE (DUTYPBI nomrotexa LO

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



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

bubnunoreka LIOK

83 I1
OBOPOT https://m.edsoo.ru/a59548ae
bub6nmoreka [IOK
84 OceBast CHMMETPUS
p https://m.edsoo.ru/de5f1903
[ToBTOpenue u 0600mIeHNE. Permenune
85 3a7a4, WITIOCTPUPVIOIINUX CBI3U bubmorexa OK
fad, Thupyrom https://m.edsoo.ru/46bcel128
MEXIY Pa3InYHBIMH TEMaMH Kypca
26 @urypsl, CHMMETPUYHBIE Bu6muotexa [JOK
OTHOCHUTEJILHO HEKOTOPOM OCH https://m.eds00.ru/a6b0094b
bubnunoreka LIOK
87 [Tapamnie i IIepeHoc
PAJUICIILHBIH TIEpEH https://m.eds00.ru/3b681983
88 [TousaTHE ABMIKEHUS U €TI0 CBOMCTBA bubmorexa HOK
g hitps://m.edsoo.ru/4bda89ea
bubnunoreka LIOK
89 P
aBEHCTBO (UIYp https://m.edsoo.ru/aba7d464
90 [IposiBICHUSI CHMMETPHUH B TIPUPOJIE, bubnunoreka LIOK
JKMBOIIMCH, CKYJIBIITYPE, apXUTEKTYPE https://m.edsoo.ru/92b823fd
o1 KoMmnosumnuu nBrxesnii bu6nmorexa LIOK
(mpocrelinine npuMepsl) https://m.edsoo.ru/2a4a2bag
[ToBTOopenue u o6061meHue. Pemenue
92 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU bubmmorexa [OK
ad, TpHpYroIt https://m.edsoo.ru/efefea93
MEXIY Pa3uYHBIMH TEMaMH Kypca
[ToBTOpenne u 0600611eHNE. Pemenne
93 3a71a4 lzl)/IJ'IJ'II-OCT U II(l)I HUX CBSI3U bubmorera OK
Aad, prpyrott https://m.edsoo.ru/c58¢409¢
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
but6mmoreka [IOK
94 3a/1a4, WUIIOCTPUPYIOLIUX CBI3H

MCKAY pa3JIMYHBIMU TEMAMHU KypCa

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



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

[ToBropenue u 0600mmenue. Pemmenune

95 3a7a4, WITIOCTPUPVIOIINUX CBI3U 1 bubmorexa [OK
Aad, Tpupytom https://m.edsoo.ru/a78455¢5
MEXIY Pa3InYHBIMH TEMaMH Kypca
[ToBTropenue u 0600mmenue. Permenne
96 3a7a4, WUIFOCTPUPVIOIIUX CBSI3HU 1 bubmorexa LOK
ad, pHpyroIL https://m.edsoo.ru/2e¢7695cf
MEXTy pa3IiIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600IIeHNE. Permenune
97 3a7a4, WUIFOCTPUPVIOIIUX CBSI3HU 1 bubmmorexa LOK
Aad, pHpyroIL https://m.edsoo.ru/6383d98a
MEXTy pa3IMIHBIMU TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
98 337124, WUIFOCTPUPVIOIIUX CBSI3U 1 bubmmorexa LOK
Aad, Thupyrom https://m.eds00.ru/89¢5365f
MEX]y pa3TuYHbBIMU TEMaMHU Kypca
[ToBTOpeHue u 00600IIeHNE. Pemenue
99 337124, WUIFOCTPUPVIOIIUX CBSI3U 1 bubmorexa [IOK
flad, Thupyrom https://m.edsoo.ru/0dcedaf]
MEX]y pa3TUuYHbBIMU TEMaMHU Kypca
[ToBTropenue u 0600mmenue. Pemenne
100 3a7a4, WUIFOCTPUPVIOIINIX CBSI3HU 1 bubmorexa [IOK
Aag, TpHpYroI https://m.edsoo.ru/27b735e9
MEXy pa3TUYHBIMU TEMaMU Kypca
bubmmoteka IIOK
101 " 0 1
TOroBas KOHTpOJIbHAAL paboTa https://m.edso0o.ru/073bcf5d
[ToBTOpenue u 06061eHue. Pemenue
102 3a7a4, WUIFOCTPUPVIOIINX CBSI3HU 1 bubmmorexa HOK
Aag, TpHpYroIt https://m.edsoo.ru/1852817¢
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
OBILIEE KOJIMYECTBO HACOB I10 102

[TPOT'PAMME



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




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUS OCHOBHOM
06pa30B3TeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

['eomeTpus

6.1

Pacno3naBate W3y4eHHBIE TEOMETpPHUYECKHE (UTYpPBI, OINpPENeNiaTh HX
B3aMMHOE  pacCIOJIOKEHUE, H300paxarb TreoMeTpuueckue  (Gurypsl,
BBITNOJIHATh YEPTEXKH 10 YCIOBUIO 3aAauu. VI3MepsATh JIMHENHBIE U yTIIOBbIE
BEIMYMHBL. Pemate 3ajauM Ha BBIYMCIIEHUE UIMH OTPE3KOB M BEJIHMYUH
YTJIOB

6.2

Jenate rpyOyio OLEHKY JMHEHHBIX U YIJIOBBIX BEIMYMH MPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmuyarh paszmepsl
3TUX 00BEKTOB MO MOPSJIKY BETHUNHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/1adam

[Tonp3oBaTbcss NpU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BaTh
NPU3HAKM U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPHU PpEIICHUH
3a1a4
[IpoBoauTh JOTMYECKHE PACCYKJIEHUS C UCIIOIB30BAaHUEM F€OMETPHUUECKHUX
TEopeM

6.6

6.7

6.8

[Tonp30BaThCcsl MpU3HAKAMHM PABEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM MEJHMAHbl, TMPOBEAEHHON K THUIOTEHY3€ NPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a

Onpenendarb nNapayieNbHOCTh MPSMBIX C TOMOIIBIO YIJOB, KOTOpPbIE
obpazyer ¢ HHUMH cekymas. Ormnpeaensarh NapaIeTbHOCTh MPSIMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MOPSIMOWM JO TOYEK
JIPYToil mpsiMOn

Pemate 3agaun Ha KjaeT4aTOM 6yMare

6.9

HpOBO}II/ITB BBIYHMCIICHHUA W HaAXOIUTh YHCIIOBBIC H 6yKBeHHLIe 3HAYCHUA
YIJIOB B TCOMCTPHYCCKUX 3aaadaX C HUCIOJIb30BAHUEM CYMMbI VYIJIOB
TPCYTOJIbHUKOB WU MHOI'OYI'OJIbHUKOB, CBONCTB YTJIOB, O6p3.30BaHHLIX npu
MEepeCCUYCHUN ABYX mapallICJIbHBIX MPpAMBIX CCKYH_ICI‘/’I. Pemarn
MPAKTUYCCKUC 3a/1a41 Ha HAXOKACHHUC YTIJIOB

6.10

Bragete MOHATHEM TIE€OMETPHUYECKOTO MeCTa TOYEK. YMETh ONpeNeisaTh
OHCCeKTpUCy yrjla U CepeJUHHBIH MNEepHeHIUKYIsp K OTpPe3Ky Kak
T€OMETPUYECKHUE MECTA TOYEK

6.11

DopMyIUpOBaTh OMPEENICHUsI OKPYKHOCTU U Kpyra, XOpZbl U AHaMeTpa




OKPY’KHOCTH, IOJB30BATHCA UX CBOMCTBaAMH. YMETh NPpUMCHATH OTU
CBOMCTBaA IIpr pCUICHUHN 3aa4

Brnazers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIBHMKA OKPY’KHOCTH, YMETh
HaxonuTh €€ 1eHtp. [lomb3oBaThCst akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 VIJIOB TPEYrojbHUKA IEPECEKAlOTCs B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHBIC TEPIEHIUKYIISPbI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B
OJIHOU TOYKE
Bnazers noHATHEM KacaTelbHOM K OKPY’KHOCTH, I10JIB30BATLCS TEOPEMOU O
6.13 NEPIEHIUKYJISIPHOCTH KacaTeJIbHOM M paauyca, MPOBEAEHHOTO K TOYKE
KacaHHs
6.14 [Tonp3oBaTbcss ~ MPOCTEHIIMMM ~ TE€OMETPUYECKMMH  HEpaBEHCTBAaMU,
' HNOHUMATh UX MPAKTUYECKHH CMBICI
6.15 [TpoBOIUTH OCHOBHBIE F€OMETPUUECKUE MOCTPOCHUS C MOMOILBIO LIUPKYJIS
' Y JIMHEWKH
8 KUIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yjabTarta
6 I'eomerpus
6.1 Pacno3HaBaTte OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, HX OJIEMEHTHI,
’ HOJIb30BAThCSl X CBOMCTBAMU IIPU PELICHUH T€OMETPUUYECKHX 3334
60 [IpuMeHsTH CBOWMCTBA TOYKU IEPECEUCHUS] MEIMAH TPEYTOJbHUKA (LIEHTpa
’ Macc) B pEIIeHHH 3319
Brnaners noHATHEM CpefiHEN JMHUU TPEYTOJbHUKA U TPaIely, IPUMEHSTh
63 UX CBOMCTBa NpU pEIIEHUH TeoMeTpuyeckux 3anad. [lomb3oBaThes
’ Teopemoii daneca 1 TeopeMOit 0 MPONOPIIMOHATBHBIX OTPE3KaX, IPUMEHSATh
UX ISl pEIICHUS TIPAKTHYECKUX 3aa4
6.4 [IpumensTh  TpU3HAKU  MOAOOMS  TPEYTOJNbHUKOB B pEIICHUU
’ reOMEeTPUUECKUX 3a]a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHus: reoMETpUYECKHX U
6.5 npakTHIeckux 3amad. CTpOUTh MaTeMAaTHYECKYI0 MOJENb B MPAKTHYCCKUX
' 3ajjadax, CaMOCTOSITENIFHO JAeNaTh YepTEK M HAXOIUTHh COOTBETCTBYIOIINE
JUTUHBI
Bnagers moOHATHAMH CHHYyCa, KOCHHYyCa ¥ TaHTEHCAa OCTpPOTrO yria
6.6 NPSMOYTOJIBHOTO TpPEYrojbHHUKA. [l0Nb30BaThCS ITUMHU TOHATHSIMH IS
peIIeH sl MPaKTHYECKUX 33124
6.7 Boruncnare (pa3iMu4yHbIMU CIIOCOOAMHU) TUIOIAAb TPEYTOIbHUKA U IO N

MHOTOYTOJBHBIX (GUTYp (MOIB3YACh, TNI€ HEOOXOIUMO, KaIbKYJISTOPOM).




[IpuMeHATH NOy4EeHHbIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnagers NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIVIA, HMCIOJIb30BaTh
TEOPEMBl O BIMCAHHBIX YIVIaxX, yIrilax MEXIYy XOpAaMH (CEKyIIMMHU) U yIJie
MEXIy KacaTeJIbHOW U XOpJOU IPU PEIIEHUH N'€OMETPUUECKUX 3a1a4

BJ'IaI[GTB IIOHATHUEM OIIMCAaHHOI'O LIeTI)IpéX}/l"O.]'IbHI/IKEl, IIPUMCEHATH CBOMCTBaA
OIMMCAaHHOT O quBIpéXYFOHBHI/IKa IIpu pCUICHUH 3aaa4

6.10

9 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

[IpuMeHsSTh MONMYyYCHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUECKUE
MOJIENIA JUIs 3a/la4 PEAJbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIIHUE
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TOJIB3YsICh, TIC
HE0OXOAMMO, KAIBKYJIITOPOM )

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUS OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPHIX YTIJIOB, HAaXOAUTh C UX
MOMOILIBIO  PA3JIMYHBIE  3JIEMEHTHl  IPSIMOYTOJIBHOTO  TPEYroJbHUKA
(«pelieHuEe MTPSAMOYTONBHBIX TPEYTOJIbHUKOBY). HaxomuTe (C MOMOIIBIO
KaJIbKYJISITOPA) JJIMHBI U yTJIbI AJ1 HETAaOMUYHBIX 3HAUYCHUIN

6.2

ITonp3oBaTbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECTBOM JUIsl HAXOKJIEHUSI COOTHOIIEHUN MEXKITY
TPUTOHOMETPUUYECKUMHU BETMYMHAMU

6.3

Hcnonp30Bare TeEOpeMBI CHHYCOB M KOCHHYCOB JUIA HAaxOKJCHUS
pPa3IUYHBIX DJIEMEHTOB TPEYTrOJbHHKA (PEHIEHUE TPEyroJIbHUKOBY),
MIPUMEHSATH UX IIPHU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Bnagers moHsATHMSAMH  npeoOpa3zoBaHMsA  MMOJOOUS, COOTBETCTBEHHBIX
MeMeHTOB ToA00HBIX (Quryp. Ilomb3oBaThesi cBOWMCTBAMHU  MOAOOUS
MPOU3BOJBHBIX (QUIYp, YMETb BBIYUCIATH JUIMHBI M HAXOAWTh YIJIBl Y
no100HbIX puryp. IIpuMeHsTH CBOMCTBA M0A00MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MUPE

6.5

6.6

6.7

[Tons30BaTbcst TeopeMaMu O  TPOU3BEIECHUU  OTPE3KOB  XOpH, O
MIPOM3BEIEHNU OTPE3KOB CEKYINX, O KBaJpaTe KacaTelIbHON

[Tonp30BaThcs BEKTOpaMH, MOHUMATh MX T€OMETPUUYECKUNA M (PU3MUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX U (U3NYECKUX 33a71a4.
[IpumeHATs CKaNsApHOE NMPOU3BEACHUE BEKTOPOB Ul HAXOXKIEHUS JUIMH U
yTJIOB

Ilonp30BaThcs METOIOM KOOpAUWHAT Ha IINIOCKOCTH, NPHUMCHATH €TI0 B
PCHICHUU TCOMETPUUCCKUX U MTPAKTUYCCKUX 3aa41




6.8

Brageth mOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHUKA, JITHHBI OKPY>KHOCTH,
JUIMHBI JTYTH OKPYXXHOCTHM W PaJMAHHON Mepbl yria, YMEThb BBIYHCIATH
wiomaab Kpyra u ero uacred. I[IpuMeHsAT, NOTy4YyeHHbIE YMEHHUSA B
MPAKTUYECKHX 3a7ja4ax

6.9

HaxoauTe ocu WM LEHTPbl CUMMETpUH (GUTYp, NPUMEHSTH JBHKEHUS
IJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

[TpuMeHSTh MOJTyYeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJIEIHM JJiA 3a7ad peabHOW JKU3HU W TPOBOJUTH COOTBETCTBYIOIIUE
BBIUMCJICHHSI C MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHUX (YHKIUN
(TONB3ySICh, TI€ HEOOXOIUMO, KALKYIISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMas, OTpe30K, Jiyd. Yroij. Bujsl
6.1 yriioB. BeprukanpHble U CMeExHble yrubl. buccekrpuca yria. Jlomanas,
MHOI'OyroJbHUK. [IapamienbHOCTh U NEPIEHANKYIISIPHOCTD IIPSMBIX
62 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBA OcCeBOW cUMMeTpuu. lIpumepsl
' CUMMETPHUH B OKPYKAIOILEM MUDPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIA U JInHEHKU. TpeyroabHuk. Beicora,
' MejraHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHbIIN U PAaBHOCTOPOHHMM  TPEYTOJIbHUKH. HepasenctBo
' TPEYroJbHUKA
6.5 CBoiicTBa M NIpU3HAKU PAaBHOOEIPEHHOrO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CpolicTBa M NpPHU3HAKU MapaJIeNIbHBIX NpsAMbIX. CyMMa YIrJoB TpEyrojibHUKA.
' BHewnue yrisl TpeyrojpHuKa
[IpssmoyronbHbli  TpeyroibHUK.  CBOHMCTBO  MeAMAaHbl  MPSMOYTOJBHOTO
6.7 TPEyTroJbHUKA,  NPOBEACHHOM K  rumoreHys3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYTONbHBIN TPEYroabHUK C YIJIOM B 30°
HepaseHcTBa B reomMeTpuy: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOW, TeopeMa o OojbllleM yrie M OoyblIed CTOPOHE TPeyrolbHUKA.
[lepnenquKymsp U HaKJIOHHAA
6.9 I'eomerpuyeckoe MecTo ToueK. bruccekTpuca yria u CepeIMHHbIN EPIEHAUKYIIAP
' K OTpPE3KYy KaKk F€OMETPUYECKHE MECTa TOUEK
6.10 OKpy>KHOCTb U KpYyT, XOp/ia U JUaMeTp, UX CBOMCTBa. B3anMHoe pacnoniokeHue
' OKpY’KHOCTH U nipsimoii. KacaTtenbHas U cexyias K OKpy>KHOCTH
6.11 OKpy’KHOCTb, BIHMCaHHas B Yyroj. BrucaHHas M oOIUCaHHAass OKPYXKHOCTU
' TPEYTrOJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronpHUK, poMO, KBaJApaT, X MPU3HAKUA U CBOHCTBA




Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOMCTBa M mNpu3HaKku. lIpsMoyronbHas

6.3
Tpaneuus
6.4 Meron yasoenuss Menuasbl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue TMHUY TPEYTOJbHUKA U Tpamnenuu. LIeHTp Macc TpeyroiabHUKa
6.6 [TomoGue TpeyroapHUKOB, Ko3(pdumuent mnoxodbus. IlpusHakum mnog00USA
' TpeyroabHUKOB. [IpuMeHeHne nogo0us MpH PeleHNH PAKTUIECKUX 3a/1a4
6.7 DopMyIbl I 0N TPEYTOIbHHKA, Mapajjiesorpamma, pom0a u Tpaneuu
6.8 CoiicTBa miomaneii reomerpuueckux ¢puryp. OTHOLIEHHE TUIOMaNeH MOT00HBIX
' ¢huryp
6.9 Brprunciienne mniomane TpeyroJibHUKOB W MHOTOYTOJIBHUKOB Ha KIJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHMHYC, TaHI€HC OCTPOIrO YIJIa HPSIMOYTOJIBHOIO TpPEyToJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTrOHOMETpUYECKUE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BnucanHble M LIEHTpaJbHBIE YIJIbL, YTOJI MEXAYy KacaTeJbHOM M XOpJIOH. YTkl
' MEX/1y XOpJIaMU U CEKYILIUMU
6.13 BrnucanHnble 1 onucaHHbIE YEThIPEXYTOIbHUKH
6.14 B3aumHoe pacnosnoxxeHue AByX okpykHocTed. Kacanue okpyknocrei. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KUJIACC
Kona IIpoBepsieMblIii 3JI€MEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xkocunyc, TanreHc yriaoB oT O mo 180°. OCHOBHOE TPHUTOHOMETPHYECKOE
' TOXJeCTBO. POPMYJIBI IPUBEACHUS
6. Pemenune tpeyronpbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIO0Ib30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpPOM3BENEHUU OTPE3KOB XOPI, TEOPEMBI O IMPOU3BEAEHUHM OTPE3KOB
' CEeKYIIIHX, TEOpeMa O KBaJpaTe KacaTeJIbHOM
BexTop, nnuHa (MOAYdb) BEKTOpA, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
6.5 HaIPaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuuu HajJ BekTopamH. Pa3iiokeHHe BEKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel BekTopa. CkajsipHOE MpOU3BEIEHUE BEKTOPOB, MPUMEHEHHUE s




HAaXOKACHUA NJIMH U YIJIOB

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YpPaBHEHHUs MPSMOW U OKPYKHOCTU B

6.7 KOOpJMHATaX, I[EPECEUEHUE OKPYXKHOCTEH M NpAMbIX. MeToj KOOpAuHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIbHUKHU
6.9 JlnuHa okpykHocTU. I'pagycHas M paguaHHas Mepa yIjla, BBIUMCIEHHE IJIUH AYT
' OKPY>KHOCTEH
6.10 [Imomaae kpyra, CEKTOpa, CErMEHTa

6.11

JIBMKeHHsSI TUIOCKOCTM W BHYTPEHHHE CcuMMeTpud (uryp (31eMeHTapHBIC
npeacrasienus). [lapamiensusiii neperoc. [ToBopot



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

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBAHUS K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111€r0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHOXECTBAMMU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MIPH PELICHUHU 337a4; YMEHHUE HCIIO0JIb30BaTh
rpadguyueckoe TpPEACTaBICHHE MHOXKECTB [UIsl OINUCAaHUS PeabHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33J1a4 U3 IPYTHX YIEOHBIX TPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
JO0Ka3aTCJIbCTBO, YMCHHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JIEIUMOCTh HATYpaJIbHBIX YUCEN, IPU3HAKU JIEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApoOb M JecsITHYHAs IPOOb,
CTAaHJAPTHBIA BHJ 4YMCJA, PALIMOHAJIBHOE YMCIIO, UPPALMOHAIBHOE YHUCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBHIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATb W YIIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPIMHATHOM MPSAMOM, OKPYIJIATh YHUCIIA; YMEHUE JeNaTh NPUKUIAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe OonepupoBarh IMOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypajJbHOM CTemeHH OoJblle
€MHMIIBI; YMEHUE BBIMOIHATH pacuérel Mo ¢opmyisaMm, mnpeoOpa3zoBaHUL
LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSMH,
pa3yIoKEHNE MHOTOWICHA HA MHOYKUTEIH, B TOM YHCIIE C HCIIOJIb30BAHUEM
(bopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHne onepupoBaTh MOHATHSAMHU: UYHCIOBOE DPABEHCTBO, YPAaBHEHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pellaTh JIMHEHHble W  KBaJpaTHblE ypaBHEHUsS, JIPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJJpaTHbIE U APOOHO-
palMoOHAJIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEeLICHUH 3a1a4y U3 IPYIUX MPEeIMETOB U IPAKTUYECKUX 3a7ad; YMEHHE
UCIIOJIB30BaTh KOOPAUHATHYIO NPAMYIO U KOOPAUHATHYIO IUIOCKOCTbH IS
M300paKeH!sl pelieHnid ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUsI, HauOOJbIIee W HaWMEHbIee 3HAYCHUS (QYHKIMH, YMEHHE
ONEPHPOBATh TOHATHSAMHU: TIpsMas POMOPIHOHAIBLHOCT, JIMHEHHAsI
byHKIMsA, KBajpaTHuHas (QyHKOUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJia, runep0oa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKy Ui ONPENEICHUS CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, st
pelieHus 3aJad W3 APYTUX YyYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIBI CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3a1a4, B TOM 4YHCIE 3aJad U3 APYTruX Y4eOHBIX IPEAMETOB U peaIbHOMN
KU3HU

YMeHue pemaTh 33a4l Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10U U
4acTH, JABHXKEHHE, padoTy, LIeHy TOBAPOB M CTOMMOCTb HMOKYIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTH YHpPaBICHHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJISATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEIOBATH IIOJIy4EHHOE pPELICHHE U
OLICHUBATh [IPaBA0IN0100HOCTb MOTYUYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUSAMH: (QHUTYpa, TOUKA, OTPE30K, NpsMas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHHK, TPEYTrOJIbHHK, PpaBHOOCAPEHHBIA U
PaBHOCTOPOHHUI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIN TPEYrOJbHHUK, MEIHAHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napajieiorpaMM, poMO, IPSMOYTOJIEHUK, KBAIPaT, TPANCIHs; OKPY>KHOCTB,
KpYT, KacaTeJlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB GUIYp U
¢baxToB

10

11

12

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, PABEHCTBO
TPEYroJbHUKOB; NapauIeIbHOCTh U MEPHEHAMKYJISIPHOCTh MHPSIMBIX, YroJl
MEXY MPSIMBIMH, IEPIEHANKYJIISAP, HAKIOHHAS, IPOEKIHs, mojodue Gpuryp,
NOJO0HBIE TPEYTOJIbHUKH, CUMMETPHUsS OTHOCUTENBHO TOYKH U MpPSIMOIi;
YMEHHE paclio3HaBaTh paBEHCTBO, CHMMETPHUIO M mojodue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIJIIPHOCTD MPSIMBIX B OKPY’KAIOLEM MHUPE

YMeHne ornepupoBaTh MOHATHSMHU: JIJIMHA, PACCTOSHHE, Yrojl (BeTMYHHA
yIjla, CHHYC U KOCUHYC yTIJla TPEeyrojbHUKA), IJIOAb; YMEHHE OLIEHUBATDH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE TIPUMEHSTh
dbopMyIIbI IEpUMETPa U TUIOIIAIU MHOTOYTOJIBHUKOB, ITHHBI OKPYKHOCTH U
WIoMaad Kpyra, obbemMa NpPSMOYTOJBHOTO MapajuleNienunena; yMEHUe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroibHuKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, IO

YMmenue  u3zoOpaxkaTb  IJIOCKMe  (GUIypel W HMX  KOMOMHAaIuW,
OPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CMMBOJILHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEAECHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PEIICHUs 3a]iay, B
TOM YHUCJIE U3 IPYTUX yUEeOHBIX MPEAMETOB U peaibHON KU3HU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BJIEKATh,
UHTEPIPETHPOBATH U MPEOOPa30BhIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ HA JHarpaMmax, OTPaXKAarollyk CBOWCTBA M XapaKTCPUCTHUKU
pealbHBIX TPOIIECCOB W SIBJICHHIN; YMEHHE pAaclO3HaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAFOIIEM MUPE

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yaillHBIN
OKCIEPUMEHT),  JJEMEHTapHOE€  COObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOT'O OIIbITa, ClIyyailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJIUThb  BEPOSATHOCTM  CIy4yalHbIX  COOBITMM B  OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pellaTh 3ajaud
METO/IOM OpPIraHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHHUEM IIpaBUJIA
YMHOKEHUS; YMEHUE OLEHUBAaTh BEPOSTHOCTU pEalbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITHI B OKpYXaroIleM MHUpPE U B JKU3HHU; 3HAKOMCTBO C TIOHATHEM
HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IIPUBOAUTH NPUMEPbl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJE U
JKU3HHM, PAaCO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKU B HCKYCCTBE,
ONMUCHIBaTh OTIEJIbHBIE BBIJAIOIIMECS PE3YJbTAThl, IOJY4YEHHBIE B XOJ€
pa3BUTHA MaTEMaTUKU KaK HAayKW, IIPUBOAUTH IPUMEPHl MATEMATHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUH



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

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1 Yucna v BBIYKCICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
12 OOBIKHOBEHHBIE W JIECATUYHBIE JIPOOH, MPOLEHTHl, OCCKOHEYHBIE MEPHOANYECKHE
npodu
1.3 PanyonaneHele uncna. ApupmeTnyeckue onepanuy ¢ palioHaIbHbIMU YHUCIIaMHU
1.4 JleiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONEePALUU C JeHCTBUTEILHBIMU YNCIaAMHU
L5 [TpubnnxKEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
' BBIYHCIICHUI
2 AnrebpanuecKue BEIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
2 Crenenb ¢ 1enbIM nokaszarenaeM. CTeneHb ¢ palMoHaNbHBIM MOKa3areneM. CBoHCTBa
' CTEIEeH
23 MHorouseHsl
2.4 Anrebpanueckas 1poOb
)5 Apudmernuecknii KOpeHb HaTypajbHOU creneHu. [leiicTBus ¢ apudmernaeckumu
' KOPHSIMHM HaTypajibHON CTEIEHU
3 YpaBHEHMS U HEPABEHCTBA
3.1 Lensle 1 npoOHO-palioHanbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
39 Hensle u napoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMbl M COBOKYIHOCTH
' HEPaBEHCTB
3.3 Perrenne TekCTOBBIX 3a7a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEA0BATENILHOCTEH
4.2 Apudmernueckast 1 reoMeTpuueckas nporpeccuu. @opmyina cI0XKHBIX IPOIIEHTOB
5 DyHKIUU
OyHK1MA, crocoOb! 3aganus pyHkuuu. 'papuk ¢pynknuu. O6nacte onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu pynkuuu. [IpoMexyTku 3HaKOIOCTOSIHCTBA.
o [IpomMexyTKM MOHOTOHHOCTM (YHKIMH. MaKCUMyMbl U MHUHHMYMBI (YHKIIHH.
Haubosnbiiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha TPOMEXYTKE
6 KoopanHatsl Ha IpsIMON U MIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK




7.3

MHOroyrojisHUKI

7.4 OKpY>XHOCTh U KpyT
7.5 H3mepenue reoMeTpu4ecKux BEIUYUH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposiTHOCTB U cTaThCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHokecTBa
8.5 I'padmsr




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2025-08-28T15:20:23+0400
	00e36d0ca29b907374
	Е.В. Иванова




