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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH U B3aMMHOE pACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. LI[eHHOCTh M3ydeHHs TeOMETPHUH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCyXIeHUs «OT TMPOTHBHOTO», OTAWYATh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepKIeHus. Ocoboe 3HaueHUE JoKa3aTelibHas
JIMHUSL UMEET IS YTITyOJIEHHOTO N3YYEHUSI MAaTEMATUKH.

[{enpr0o M3yueHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
P PEIICHUM KaK MaTeMaTHYECKUX, TaK U MPAKTUYCCKUX 3a/1a4, BCTPEUAIOIINXCS
B peanbHOM xu3HM. OOyuwaromuiics JODKEH HAy4YWUTbCS — ONPEIEsATh
T€OMETPHUECKYI0 (UTYpPY, OIHUCHIBATh CIOBAMHM YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOyemble pa3Mephbl Tapaxa IJii aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYUCIHUTEIbHAS JIMHUAS B M3yUYCHUH TCOMETPHHU.
[Tpu pemieHny 3amad MPAKTHYECKOTO XapakTepa OOYYaroUIHiics YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTH  PEAlTbHBIX JKU3HEHHBIX CUTyalldil, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBATDH JIEKBATHOCTD MOJTYYEHHOTO pe3yJibTara.

Oco0eHHOCTh YyUeOHOr0 Kypca YriayOJEéHHOTO U3YyYCHHUS T€OMETPHH COCTOUT
B TOM, YTO 00y4Jaromuecs: He MPOCTO 3HAKOMATCS C OTPEACTIEHHBIMU MTOHITHIMH, a
YBEPEHHO OBajeBaloT nMH. CyIIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJarouecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE WM YBEPEHHO MPUMEHSTh CBOM 3HAHHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEIMETax, MPekK/e Bcero Gu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IOJYYCHHBIMH 3HAHUSAMH TIPU PEHICHUM TPAKTHYCCKUX
3ajay.

CormacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercss yriyOn€HHBIMN
yueOHbIi Kypc «I'eoMeTpus», KOTOPhIN BKIIFOYAET CIICTYIOITHE OCHOBHBIC Pa3/ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpYKHOCTHY,
«YetbipéxyronpHuKny, «[lomoduey», «dmeMeHTs TpuroHoMeTpumny», «Ilnomaany», a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Heiento), B 8 kinacce — 102 yaca (3 yaca B Hezienio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hcroprsi BO3HMKHOBEHHsS W pa3BUTHA TeoMmeTpud. HadaibHble NOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOE pacronokeHue ToYeK Ha NpsMou. M3mepeHue AnvHBI OTpE3Ka,
PACCTOSIHUE MEXIY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. M3MepeHune BeaW4YuH YIVIOB.
BeprukanbHble U cMexHbIE YIibl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrostnue ot Touku 1o npsMou. buccekrpuca yrna.

Jlomanas. Bunel nomanbix. Jlnuna momanoil. Muoroyroneauku. llepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmme nmoctpoenus. MTHCTpyMEHTHI 111 U3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJbHMKOB: OCTPOYIOJIBHBIE, MNPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEZpEHHbIE, pPAaBHOCTOpOHHME. Meanana, OuccekTpuca M BbBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpOM NPHU3HAKKM PaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O JIMHE JTJOMaHOM.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOIIEM MHDE.

IMapasnensHbie npsimbie. CyMMa yIrjioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSMBIX, HICTOPUYECKUE CBEEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa u
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yIiioB TpeyrojbHUKaA. BHEmHUE yriibl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbLHUKH

[Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB. llepnennukyisip u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronbHbIid TPEYroNbHUK ¢ YriaoM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paauyc, quaMerp, XOpJa, UX CBOMCTBA. B3auMHOE pacloOIOXKeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekymias K OKpyXHOCTH. OKpY’KHOCTb, BIIMCAaHHAas B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U TUHENKH.

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. MeTo reoMeTpruIecKMX MECT TOUEK P PELICHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoenus ¢ MOMOIIBLIO UPKYJIA U JHHEHKH

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

8 KUIIACC

YeThIpEéXyroJibHUKU

[Tapannenorpamm, ero mnpu3HaKd U cBoucTBa. [IpAMOyTroiabHUK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, eé
cBOMCTBA M npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIlCLHH.

CpenHsas nUHUSL TPEyroJibHUKa. MeToJ yABOEHUsI MEAUaHbl TPEYrOJIbHUKA.
Teopema o nepeceueHnu MeuaH TPEYTOJIbHUKA.

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

[{eHTpabHO-CUMMETPUYHBIE (PUTYPHI.

IMoxoome

[Togobue TtpeyroabHUKOB, Kodhdunuent mnomodus. I[lpusHaku mnomoOus
TpeyrodbHUKoB. [IpuMeHeHue mMoao0usT MpU PEUICHUH TEOMETPUUECKUX U
MPAKTUYECKUX 33/1a4.

ILiromans

[Tonstue o mmomanu. CBolcTBa TMIIOMEAAEH TEOMETPUUYECKUX (PUTYP.
[Ipocreiimme GopMyIbl s IO TPEYTOIbHUKA, MapauieiorpaMma, pomoa u
tpanenuu. [nomanu nogo6HeIX ¢uryp. OTHOILIEHHE MI0MAEH TPEYrOJbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa mnpu penieHUn
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yukiuu yriaoB B 30° 45° u 60°.
[IponnopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCThIO



BnucanHble W LEHTpPaJbHBIE YIJbl, YTOJd MEXAY KacaTelIbHOW M XOpPIOH.
VYriel MeXIQy XOpAaMH M CEKyIIMMH. BIUCaHHBIE M ONUCAaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyiokeHHe JBYX OKpyxkHoctei. Kacanue
okpyx)HocTei. O01Iue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yraoB ot 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUYECKOE  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeopeMa CHHYCOB. PemeHue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pombOa, Ttpamneuuu. Popmyna [epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJACHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOMU3BEICHUHU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3anad. Teopembl UeBbl 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).

YpaBHeHUE OKpYKHOCTH. HaxoxaeHue IrepeceyeHuii OKpPYKHOCTEH U
NpsMBIX B KoopauHaTax. PopMyra paccTOSIHUS OT TOYKU A0 Ipsimoit. Ilnomans
napajjieiorpaMmMa B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHne MeToa KOOPAUHAT B MMPAKTHUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BekTopsl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasioeHuss BEKTOPOB IO 0Oasucy.
CxaysipHOE TIPOU3BEIACHUE BEKTOPOB, N'€OMETPUYECKUI CMBICI U BBIPAKECHHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHO€ TpPOW3BEACHUE M  MpoelupoBaHue. [IpuMeHEeHue CKasSIpHOTO



IIPOU3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJMH W yIioB. Pemenwue
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLIAAb KPYyra

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

JIBMKeHMS TIIOCKOCTH

IlenTpanpHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH 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 OCBOEHUS TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE pe3ybTaTbl OCBOCHMS IPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  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 OOCYKIEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHUs U AKU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MMO3HAHUS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
NEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA U 3HAYUMOCTU U1 PA3BUTHS LUBUIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HAaBBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMA, (POPMHPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0JIAT OOy YU



TOTOBHOCTBIO TNPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  o00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM 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 HX BO3MOJKHBIX MOCJEACTBHI ISl OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYSCKHUX MPOOJIeM B MMyTEeH MX pelieHuUs;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

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

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 0OBEKTaX M SBIICHHUSAX, B TOM YHCJIC PaHEe HEHM3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIE PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATH U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOeHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
Bba3oBble JJornueckue a1eiicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYLICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBCHHBIN MPU3HAK KIIACCHU(DUKAINH,
OCHOBaHWsI /711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIpUHUMATh,  (GOpPMYyIHMpPOBaTbH U  MPEOOPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTENIbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

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

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

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

Bba3oBble uccienoBareabckue 1€l CTBUS:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpoOIieMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (pOpMUpOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTH4YecKOoro OOBEeKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHWSA, OKCIIEPUMEHTa,  OLEHUBATH
JIOCTOBEPHOCTh MOJTYYCHHBIX PE3YJIBTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TakKXKe BBIIBUTATH
MIPENTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

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
pelaemMbie 3a/1aun CXeMaMu, IMarpaMMaMu, HHOU rpaduKoi U uX KOMOMHAIUSIMU;

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

KoMMmyHMKaTHBHBIE YHUBeEPCAJIbHbIE YUeOHbIe 1eiiCTBHA:



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 X0j¢ 00CYXXIIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU 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
dbopMyIIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPECTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMaHAHOW W WHAUBUIYAJTBLHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMb» W UWHBIE);, BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UJIE€HAMHU KOMAaH/bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaja B OOMMWN pe3yJbTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MTOAXOAAX MPUHATHS PeUIeHU (MHAUBUIYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJIu €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(pOpMAITUH.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



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

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K konIty o0yuyenus B 7 kiaacce 00yJaromuics MOIydUT CIEIYIOINEe MPeIMETHbIC
PE3YJIbTATHL:

Pacno3HaBaTh U3y4€HHbIE TreoMeTpudeckue GUrypbl, OINPEAENsATh UX
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.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYWH IMPEIMETOB B
peaslbHOM KU3HU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. Pa3nuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd TMPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, WCIOJIb30BAThH
IPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1au.

[IpoBOAUTE JOTMYECKUE PACCYKAECHUSA C UCIIOIB30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJbHUKA, B PELICHUN F€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpeaensaTe napayieJIbHOCTh NPSMBIX C OMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOYEK OAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aumn Ha Ki1eT4yaToi Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYCHUS
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 HAXO0XIEHUE YIJIOB.

Bnanete monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensts
OHMCCEKTPHUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK FT€OMETPHUUECKHE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0KA3aTeJIbCTBE T€OMETPUUECKUX YTBEPKICHUN U IIPU PELICHUH 3a1a4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSIThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYrOJIbHUKA 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.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPY>XKHOCTH, MOJIb30BaTHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3pIBaTh PAaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPY>KHOCTH, ITPOBEAEHHBIX W3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA 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 oOyyarouuiicss TONYYUT —CJIEAYIOLIUE
peIMEeTHbIE PE3yJIbTaThI:

Pacro3naBaTh OCHOBHBIE BHJBI YETHIPEXYTOJLHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKUX 3aau.

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 u TeopeMy O IPONOPIUOHATBHBIX OTPE3Kax, MPUMEHSTh UX JJI PEIICHUS
MPAKTHYECKHX 3ajad.

Pacrio3HaBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOWMCTBA IPH PEIICHUN 33]1a4.

Brnanets moHsTHSMH TOA00WS TPEYTrOJIBHUKOB, Kod(duimenta momoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJbHUKOB. MIMeTh npeacTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLUUOHATBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MomooMe B MPAKTUUECKUX 3a]auax.

BeiBonuTte W ucnonp3oBaTh mpocTeiimue  GopMmynsl A IUIOLIAAU
TPEyrojbHUKA, NapaieorpaMma, poMoa 1 Tpanenuu. Beraucinare (pasnuyHbIMU
cnocobaMy) IUIOUIa[b TPEYroJbHUKA M IUIOIIAAM MHOTOYIOJBHBIX (UTYp
(mMonB3ysiCh, TNI€ HEOOXOAWMO, KaIbKYJISITOPOM). 3HATh OTHOIICHHE IUIOIIAeH



NoJIOOHBIX (UTYp U MPUMEHSATh MPHU peHIeHHH 3aAad. [IpUMeHATh ModydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1ayax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTU4YeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JIIUHBI.

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 NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YSACh, IA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K konIiry oOyueHus B 9 kjiacce o0y4aromuiics MOTYUYUT CIAEAYIOUME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIbl J1sl HETAOJUYHBIX 3HAYEHUH.

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

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

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKJICHUE TUIOIIAN, BBIBOIUTD
U BIIQJIETh TPUTOHOMETPUYECKUMHU GopMyiamMu ISl IJIOIIAIU TPEYroJbHUKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TpUMEHATh hopmyiy ['epoHa u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

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

Hcnonb3oBaTh TeopeMsbl UeBbl 1 MeHenas pu peleHnu 3aaay.

Hcnonp30BaTh TEOpPEMBI O BIMCAHHBIX YIJaX, yIJIaX MEXAY XOpIaMH
(CeKyIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW MPU PEeIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh M NPUMEHATH TEOPEMBI O IPOU3BEICHUH OTPE3KOB XOpI, O
IIPOU3BENCHUM OTPE3KOB CEKYIIUX, O KBaAPaTE KACATEIbHOM.

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



kodduimeHTa ¢ BO3pacTaHMEeM W YOBbIBaHHMEM JUHEHHONW GQYHKIUH. YMETb
pemlatb METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MApPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECECUCHHS.

BeIBOIUTP M BIAaNETh YpPAaBHEHHEM OKpPYXHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKIACHHUs IEPECEUYCHHM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKHM 1O MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  PELICHUU
FEOMETPUYECKUX U IIPAKTUYECKUX 3a1ad. lIpuMeHATr Meron KoopAuHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHWCJO, BJIAJETh IpPaBUIaMH TPEYroJbHUKA M MapajulesIorpaMMa.
Bilaners 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 BEKTOpPHl CHJI C TIOMOIIbIO IPOCUUPOBAHMUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpuMEHATh IOIMydYeHHbIE 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 AUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Tpou3BeneHus. Vcnob30BaTh CKANPHOE NMPOU3BEACHUE BEKTOPOB B
anredpandecknx U (PU3NIecKux 3agavax.

Brnagete NOHATHSMHM NPAaBUIBHOIO MHOIOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH,
JUTMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIIATH IUIOMAAb KpyTa U
ero vacted. [lonnmare cmbicn yucna w. [IpuMeHATH MONMy4YEeHHBIE YMEHUSA IPHU
pelIeHNN TPAKTUYECKUX 3aJad. 3HATh HUCTOPUYECKHE CBEACHHUS 00 W3MEpEeHUU
JUTUHBI OKPYKHOCTH U IUIOLIAJU KPyTa.

HNmeTrs mpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMIIO3UIMM TPOCTEHIINX IpeoOpa3oBaHuil. [IpUMeHATh NBHXKEHUS MJIOCKOCTH
IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIBHOU KU3HU U NMPOBOJUTH COOTBETCTBYIOINE BHIYMCICHUS



C TPUMEHEHHEM IMOAO00OUS M TPUTOHOMETPUYECKUX (PYHKIMHA (MOJB3YyACh, TIe
HEOO0XOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl M UX CBOICTBA 20 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/78¢146¢4
N3mepenne reoMeTpuiecKux BETUYUH
bubnuoreka [IOK
2 T 21 1
PEYTOALHRARA https://m.edsoo.ru/78c146¢c4
3 [TapannenpsHocTh. CyMMa yriioB 16 1 bubnnorexa [JOK
MHOT'OyTOJIbHUKA https://m.edsoo.ru/78c146c4
bubmuoreka [IOK
4 I1 13 1
PAMOYTOILHBIC TPEYTOIBIHIRH https://m.edsoo.ru/78c146¢4
5 ['eomeTpuueckue HepaBeHCTBA 5 bubmorexa [TOK
P P https://m.edsoo.ru/78c146¢4
OxkpyxHocTb. ['eomMeTpuueckne mecra
6 Touek. [locTtpoeHnus ¢ noMoIIbI0 HUPKYISA 17 1 bubmorexa [TOK
L p HIPIO HHPKY https://m.edsoo.ru/78c146c4
Y JTUHENKH
7 IToBTOpenue, 00001IeHNE, CUCTEMATH3AIIS 10 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/78c146c4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nupposbIe
Ne /i P Konrpoubusie IlpakTHueckue (mpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bu6mmoreka [IOK
1 4 22 1
CTRPEXYTOTRHIH https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
2 [Tono6 16 1
OAODHE https://m.edsoo.ru/aScb98eb
bu6mmoreka [IOK
II 1 1
3 Hotat 6 https://m.edsoo.ru/a5cb98eb
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
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHmue pa3aejioB H TeM nudpoBbIe
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
bu6mmoreka [IOK
! Peruerue TpeyronbHukos 22 ! https://m.edsoo.ru/dddde230
bubmuoreka [JOK
2 I1 12 1
OA100HE TPEYrOILHUKOR https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
M 1 1
3 CTOA KOOpAHHAT 0 https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
4 Bexroper 15 ! https://m.edsoo.ru/dddde230
bu6mmorexa [IOK
5 16 1
JLTHHA OKPYKHOCTH H ILIOIAAE KpYra https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
6 8 1
JIBHDKEHHA MA0CKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 06001IeHNE, 19 1 bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 1



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosaunvecTBO 4acoB DJIeKTPOHHbIE
ara uudgposbie
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue A p
Bcero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcnl

Hctopust BOBHUKHOBEHUS U

1 P 1 https://m.edsoo.ru/81425f42
pPa3BUTHUSA TEOMETPUU
H .

2 AHAJIBIHIC TOMITIGL reoMeTpHI 1 https://m.edsoo.ru/66bd1736
Touka, npsmas, oTpe3ok, iy4 (1l,3)
BzauMHoe pacrionoxeHue TOUeK Ha

3 npsMoii. I3mepenue JimHbl 0OTpe3Ka, 1 https://m.edsoo.ru/7bdc787b
paccTosiHUE MEX]ly TOUKaMu (112)
BzauMHoe pacronoxeHue ToUeK Ha

4 npsMoi. MzMepenune JUIMHBI OTpe3Ka, 1 https://m.edsoo0.ru/7¢94db78
paccTositHue MEXIy TOUKaMu
ITonymnockocTs 1 yroi. Buzsl

5 yrioB. Mi3MepeHue BeIMUrH yIiloB 1 https://m.edsoo.ru/582db67b
(14,9,10)
[Tonymnockocts U yrou. Buas

6 y y 8 1 https://m.edsoo.ru/23adadfb
yriioB. I3MepeHne BeIMUrH yIIOB
BeptukanbHbie 1 CMEKHBIE YTIIHL.
[TapannensHble U

7 P 1 https://m.eds00.1ru/5d957994
NepIeHIUKYISIpHbIe psimblie (] 1-
13)
BeptukanbHbie 1 CMEKHBIE YTIIHI.

8 P Y 1 https://m.edsoo.ru/e248aeal

[TapannensHble 1



https://m.edsoo.ru/81425f42
https://m.edsoo.ru/66bd1736
https://m.edsoo.ru/7bdc787b
https://m.edsoo.ru/7c94db78
https://m.edsoo.ru/582db67b
https://m.edsoo.ru/23adadfb
https://m.edsoo.ru/5d957994
https://m.edsoo.ru/e248aea1

NEPIEHAUKYIISIPHBIC IIPSMBIC

10

11

BepTukanbHble 1 CMEKHBIE YTJIbL.
[TapannenpHble 1
MEPIEHINKYIIAPHEIE IIPAMBIE

BepTukanbHble 1 CMEKHBIE YTJIbL.
[TapannensHble U
NEPIECHIUKYIISIPHBIE MIPSIMbIE

BeprtukanbHble U CMEKHBIE YTJIbL.
[TapannensHbIe U
NEepPHEHANKYJISIPHbIE TTPSIMBbIE

https://m.edsoo.ru/ac722276

https://m.edsoo.ru/8a68a373

https://m.edsoo.ru/5496cede

12
13

buccekrpuca yria

BHcceKTpHca yria

https://m.edsoo.ru/341£fc4b8
https://m.edsoo.ru/d71d3cef

14

Jlomanas. Bunbsl nomanbix. /InunHa
JIOMaHOU

https://m.edsoo.ru/3ee98ed6

15

16

17

18

Mmuoroyroasauku. [lepumerp
MHOTrOyrojbHuKa. [TIoHsTHE O
BBIITYKJIBIX U HEBBIMTYKJIBIX
MHOTOYTOJbHUKaX (1146)

MHoroyronsHuku. [lepumerp
MHOroyrojsHuka. [Ionarue o
BBIITYKJIBIX M HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX

MHoroyronsHuku. [lepumerp
MHoOroyrojiasHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OyTOJIbHUKaX

MHuoroyronsHuku. [lepumerp
MHOroyrojiasHuka. [Ionarue o

https://m.edsoo.ru/2ebc3f4e

https://m.edso0.ru/615646dc

https://m.edsoo.ru/4cae1b86

https://m.edsoo.ru/d8cel91¢c



https://m.edsoo.ru/ac722276
https://m.edsoo.ru/8a68a373
https://m.edsoo.ru/5496ce4e
https://m.edsoo.ru/341fc4b8
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/3ee98ed6
https://m.edsoo.ru/2ebc3f4e
https://m.edsoo.ru/615646dc
https://m.edsoo.ru/4cae1b86
https://m.edsoo.ru/d8ce191c

BBITYKJIBIX U HCBBITYKJIBIX
MHOI'OYT'OJIbHUKax

HMHCTpYyMEHTHI )11 UBMEPEHUH U

19 . https://m.edsoo.ru/4bddcl3a
noctpoenui (18,10)
KoHnTtponbHas pabota 1o teme
"Hauana reomerpun. I[Ipocreitmme

20 reoOMEeTpUUYECKHe PUTYPBI U UX https://m.edsoo.ru/74fafc1ld
cBoricTBa. M3mepenue
reoMeTpudeckux uryp"

21 PaBenctBo TpeyronbHukoB (1114) https://m.edsoo.ru/55aeb92e
n N

22 CPBLIM HIPH3HAL paBeHcTBa https://m.edsoo.ru/1d9¢c1411
TPEYroJbHUKOB (1115)
n N

23 CPBLIT HIPH3HALK paBeHcTBa https://m.edsoo.ru/7e1bf96¢c
TPEYTOJIbHUKOB
n N

24 CPBLIT HIPH3HALK paBeHcTBa https://m.edsoo.ru/ff1675ed
TPEYTOJIbHUKOB
Menuana, 6ucce ca corta

25 JMatd, brecerTpica 1 BLcoT https://m.edsoo.ru/867811de
TpeyronbHuka (1m16,17)
M 0

26 CHHAHA, DHCCCKTPHCA 1 BRICOTA https://m.edsoo.ru/c57d7758
TPEYTOJIbHUKA
P o

27 aBro Ve,IlpeHHI:Ie TPEYTONBHHII 1 https://m.edsoo.ru/b121d4a3
ux cBoicTBa (1m18)
PaBuoOenpe e TpeyTo

28 B . APCHITHIE TPEYTOILHHI 1 https://m.edsoo.ru/bad93d6a
UX CBOMCTBA
P 3]

29 apHo VeﬂpeHHHe TPEYTOMBHIII | https://m.edsoo.ru/3bclcbce3
HMX CBOMCTBA
II 3]

30 PHHAL PapHODEAPEHHOTO https://m.edsoo.ru/cb833372

TPEYToJIbHUKA



https://m.edsoo.ru/4bddc13a
https://m.edsoo.ru/74fafc1d
https://m.edsoo.ru/55aeb92e
https://m.edsoo.ru/1d9c1411
https://m.edsoo.ru/7e1bf96c
https://m.edsoo.ru/ff1675ed
https://m.edsoo.ru/867811de
https://m.edsoo.ru/c57d7758
https://m.edsoo.ru/b121d4a3
https://m.edsoo.ru/bad93d6a
https://m.edsoo.ru/3bc1cbc3
https://m.edsoo.ru/cb833372

[TpusHak paBHOOEIPEHHOTO

31 https://m.edsoo.ru/f8f43459
TpeyrojbHUKa
B o

32 TOPOH NPHIHAK PaBeHcTa https://m.edsoo.ru/791fa3e8
TpPEeyrojabHUKOB (1119)
B i e

33 TOPOI NPHIHAK PABEHOUTEA https://m.edsoo.ru/73fed266
TPEYroJbHUKOB
T o

34 PETHIH NPHSHAK PaneHcTa https://m.edsoo.ru/eb295bbc
TpeyroabHUKoB (1120)
T .

35 PETHH [pu3tiak panetcTra https://m.edsoo.ru/33acbe3d
TPEYTOJIHLHUKOB
T .

36 DETHE NPHIHAK Pasenctsd https://m.edsoo.ru/d1263c3b
TPEYTroJbHUKOB

37 OxpysxHocTb (21)
O6ocHOBaHUS MPOCTEHUIITNX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha

38 MOCTPOEHUS, PEIICHHE 3a1a4 Ha https://m.edsoo.ru/2abb8e45
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN
(m22,23)
O06ocHOBaHUS MPOCTEHUIITIX

39 FOCTPOSIIH, STATIN SaJlatn Ha https://m.eds00.ru/96a87797
MOCTPOEHUS, PEIICHHE 3a1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

40 Pemienue 3anau
KonTponbhas pabota no teme

41 POHTPOJIBHAT PaboTa O TEM https://m.edsoo.ru/d675d6f6

TpeyronbHUKH

42 [MapannensHOCTh NPSAMBIX (1124) https://m.edsoo.ru/f6a43cc2
IT

43 PUSHAKH (AP DICIBHbIX HPAMBIX https://m.edsoo.ru/bfa43c8e

(m25)



https://m.edsoo.ru/f8f43459
https://m.edsoo.ru/791fa3e8
https://m.edsoo.ru/73fed266
https://m.edsoo.ru/eb295bbc
https://m.edsoo.ru/33acbe3d
https://m.edsoo.ru/d1263c3b
https://m.edsoo.ru/2abb8e45
https://m.edsoo.ru/96a87797
https://m.edsoo.ru/d675d6f6
https://m.edsoo.ru/f6a43cc2
https://m.edsoo.ru/bfa43c8e

44 [Ipu3Haky napauieabHbIX NPSMBIX 1 https://m.edsoo.ru/26ae5531

45 HpusHaxit NapaIeLHEX IPSMBIX. 1 https://m.edsoo.ru/adeb894b
[TocTpoenue. (1126)
[TonsiTue 06 akcuome, Teopeme,

46 HOKiBaTeHBCTBe’ ONpCACICHIY, 1 https://m.edsoo.ru/3deaba2c
CBOIiCTBe, MpU3HaKe. AKCHOMa
napasuieNabHbIX (1127,28)

47 CBOFCTBA H IPH3HAKH 1 https://m.edsoo.ru/daffc437
napauieIbHbIX MPSAMBIX (1129)

48 CBOMCTBA M NIpH3HAKL 1 https://m.eds00.ru/92b3463¢
napaieIbHbIX MPSMBIX

49 CBOFCTBA H IPH3HAKH 1 https://m.edsoo.ru/5241edea
napauieIbHbIX TpaMbIxX (1130)

50 CymmMma yriioB TpeyroyibHuka (31) 1 https://m.edsoo.ru/3791add9

51 CyMMa yriioB TpeyroJibHHKa 1 https://m.edsoo.ru/c3583ce8

52 Buemnue yrisl TpeyrosnsHuka (mn31) 1 https://m.edsoo.ru/6a35a558

53 BHemHaue yriasl TpeyrojibHUKA 1 https://m.edsoo.ru/c21e51cb
CyMMa BHYTPEHHHX yTJIOB

54 MHOTOYTOTBHIKA M CYMMH BHOCIIHIX 1 https://m.edsoo.ru/4647837a
YTJIOB BBITYKJIOTO MHOTOYTOJIEHUKA
(m46)
CyMMa BHYTPEHHHX yTJIOB

55 MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX 1 https://m.edsoo.ru/9e52a7{3
YTJIOB BBITYKJIOTO MHOTOYTOJIEHUKA
CyMMa BHYTPEHHUX YTJIOB

56 MHOTOYTOJBbHUKA U CYMMa BHEIITHUX 1 https://m.edsoo.ru/c63e7dee
YTJIOB BBITYKJIOTO MHOTOYTOJIbHUKA

57 KoHnTtponbhast pabota mo teme 1 https://m.edsoo.ru/4324348



https://m.edsoo.ru/26ae5531
https://m.edsoo.ru/adeb894b
https://m.edsoo.ru/3dea6a2c
https://m.edsoo.ru/daffc437
https://m.edsoo.ru/92b3463c
https://m.edsoo.ru/5241edea
https://m.edsoo.ru/3791add9
https://m.edsoo.ru/c3583ce8
https://m.edsoo.ru/6a35a558
https://m.edsoo.ru/c21e51cb
https://m.edsoo.ru/4647837a
https://m.edsoo.ru/9e52a7f3
https://m.edsoo.ru/c63e7dee
https://m.edsoo.ru/43243f48

"[TapamnensHocts. CyMMa yriioB
MHOT'OYyTOJIbHUKA"

CooTHOIIEHHs MEX/1y CTOPOHAMU U

58 https://m.edsoo.ru/9abc71e6
yriamu TpeyrojbHuka (n33)

59 (COOTHOWICHHS MEALY CTOPOHAMIH 1 https://m.edsoo.ru/48c64dab
yIiamMH TPeyrojbHUKA
HepaBeHcTBO TpeyroyibHUKA.

60 HepaBeHcTBO 0 11MHE JIOMaHOM https://m.edsoo.ru/53442791
(n34)
HepasenctBo Mexny

61 MEePHEHANKYIISIPOM U HAKJIIOHHOM. https://m.edsoo.ru/a282546
PaccrosiHME OT TOUKM 10 IPSIMON

62 [lepnenauKyIsip U HAKJIOHHAS https://m.edsoo.ru/423cc188
CBolicTBa U NpU3HAKU

63 MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
(n35)

64 CBolicTBa U NpU3HAKU
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
[Ipu3Haku paBeHCTBa

65 MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB https://m.edsoo.ru/417b63d9
(n35,36)

66 llpmsnakit pasericTsa https://m.edsoo.ru/e913daf8
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOWCTBO MeIUaHbBI

67 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, https://m.edsoo.ru/4efft7e9
MpOBeNEHHOMN K TUNoTeHy3e (1m36)

68 (-BOHCTBO MeHAHE! https://m.edsoo.ru/1edd581b

MMPAMOYT'OJIBHOTO TPCYT'OJIbHUKA,



https://m.edsoo.ru/9abc71e6
https://m.edsoo.ru/48c64dab
https://m.edsoo.ru/53442791
https://m.edsoo.ru/a28f2546
https://m.edsoo.ru/423cc188
https://m.edsoo.ru/417b63d9
https://m.edsoo.ru/e913daf8
https://m.edsoo.ru/4efff7e9
https://m.edsoo.ru/1edd581b

IIPOBEIEHHON K TUIIOTEHY3€

[IpsaMOyroibHBIN TPEYTOIBHUK C

69 yraom B 30 rpagycoB (m136) https://m.edsoo.ru/a4b9137b

70 HpAMOYTOLHBLI TPeyTONbHHK C https://m.edsoo.ru/5e8eff35
yriioMm B 30 rpagycoB
PaccrosiHME OT TOYKM 10 IIPSIMOM.

71 PaccrosiHre Mex Iy napaiesIbHbIMUA
psAMbIMH (1137)

7 [TocTpoeHue TpeyronbHUKa 110 TPEM
aneMeHTaM (138)

7 [TocTpoeHue TpeyroiabHUKa MO TPEM
3JIeMEeHTaM

74 Pewenne 3anau
KonTponbhas pabota nmo rTemam

75 "[IpsiMOyTONBHBIE TPEYTONBHUKH'", https://m.edsoo.ru/fdd7d25a
"T'eomeTprueckue HepaBeHcTBA"
[loHsiTHE O TEOMETPUUECKOM MECTE

76 touek. [Ipumepsl reoMeTpuuecKux https://m.edsoo.ru/64f2df8b
MECT TOUYEK Ha IIOCKOCTH
[TonsaTHE O TEOMETPUIECKOM MECTE

77 To4ek. [Ipumepsl reoMeTpudecKux https://m.edso0o.ru/b7953c8c
MECT TOUYEK Ha IIOCKOCTH

78 brccexrpiica yria i cepe bt https://m.edsoo.ru/d71d3cef
nepneHauKkysip (139,40)

79 brccexTpica yrira i cepeaHHbif https://m.edsoo.ru/d71d3cef
NEePHEHANKYIISIP

80 OKpYIKHOCTD, XOPJBI I JUHAMETPEL, https://m.edsoo.ru/273tb3b4

uX cBoicTBa (m41)



https://m.edsoo.ru/a4b9137b
https://m.edsoo.ru/5e8eff35
https://m.edsoo.ru/fdd7d25a
https://m.edsoo.ru/64f2df8b
https://m.edsoo.ru/b7953c8c
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/d71d3cef
https://m.edsoo.ru/273fb3b4

81

OKpyXHOCTb, XOPJIbl U IMAMETPHI,
UX CBOMCTBA

https://m.edsoo.ru/13a6fdba

82

BzauMHoe pacrionoxenue
OKPYXHOCTH U MPSAMO.
Kacarenbnas u cexymas K
OKpYyXHOCTH (42)

https://m.edsoo.ru/1¢13b6d9

83

84

B3anMHoe pacnonoxeHue
OKPYXHOCTH U MPSAMOIA.
Kacarenbnas u cexymas k
OKPY’KHOCTH

OKPY)KHOCTB, BIIMCaHHAA B YIOJI

https://m.edsoo.ru/c1935acc

https://m.edsoo.ru/61e7b56f

85

Brmicannas n onucanHast
OKPY>KHOCTHU TPEYTOJIbHUKA, €&
neHTp (n43)

https://m.edsoo.ru/3f27dfda

86

Bnoucannas u onmcanHas
OKPYXKHOCTHU TPEYIrOJIbHUKA, €€

HEHTP

https://m.edso0.ru/831d486b

87

88

89

MeToj reoOMeTpHUIECKUX MECT TOUYCK
HpI/I peIHeHI/II/I FeOMeTpI/I‘IeCKI/IX
3a/1a4

MeToj reOMEeTPHUIECKUX MECT TOUYCK
NIPU PEIICHUN TEOMETPUYCCKIX
3a71a4

Merton TreOMCTPHUICCKUX MECT TOUYCK
IIpUu pCHICHUH IT'COMETPUICCKUX
3aaad

https://m.edsoo.ru/1413e85¢

https://m.edsoo.ru/fba82522

https://m.edsoo.ru/86e71ba7

90

@urypsl ¢ 0CEBON CUMMETPHUEN.
IIpumeps! cuMMeTpun B

https://m.edsoo.ru/2d7971e6



https://m.edsoo.ru/13a6fdba
https://m.edsoo.ru/1c13b6d9
https://m.edsoo.ru/c1935acc
https://m.edsoo.ru/61e7b56f
https://m.edsoo.ru/3f27dfda
https://m.edsoo.ru/831d486b
https://m.edsoo.ru/1413e85c
https://m.edsoo.ru/fba82522
https://m.edsoo.ru/86e71ba7
https://m.edsoo.ru/2d7971e6

okpy>karomiem mupe (n44,45)

91

92

93

94

@uUrypsl ¢ 0CEBOM CUMMETpPHEH.
[Ipumepsl cummeTpuH B
OKpYXarolleM MUpe

KonTponbhas pabota no teme
"OxpyxHOCTh. ['eoMeTpryeckue
MmecTa Touek. [locTpoenust ¢
MOMOUIbIO IUPKYJIS U IMHEHKN"

[ToBTOpEeHME 1 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIAX
CBSI3U MEXKIY Pa3IMYHbIMUA TEMaMHU
Kypca

[ToBTOpEeHME 1 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIAX
CBSI3U MEKIY Pa3IUYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/4bda5b87

https://m.edsoo.ru/64af9c24

https://m.edsoo.ru/ff866c6e

https://m.edsoo.ru/f7¢7218e

95

[ToBTOpeHue u 060061IEHNE.
Pemtenue 3a1a4, MILTIOCTPUPYIOIINUX
CBSI3U MEXIY Pa3TUYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/cce86791

96

[ToBTOpEeHue u 060061IEeHNE.
Pemenue 3agay4, WITHOCTPUPYIOIINX
CBSI3U MEXIY Pa3IUYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/fcfde79b

97

98

HtoroBas koHTposibHas paboTa/
BITP

[ToBTOpenue u o6o0IIeHNE.
Pemenne 3a1a4, HILTIOCTPUPYIOLTHX

https://m.edsoo.ru/575eec19

https://m.edso0.ru/854998d8



https://m.edsoo.ru/4bda5b87
https://m.edsoo.ru/64af9c24
https://m.edsoo.ru/ff866c6e
https://m.edsoo.ru/f7c72f8e
https://m.edsoo.ru/cce86791
https://m.edsoo.ru/fcfde79b
https://m.edsoo.ru/575eec19
https://m.edsoo.ru/854998d8

CBSI3U MEXY Pa3IMYHBIMU TeMaMu
Kypca

99

[ToBTOpenue u o6o0IIeHNE.
Pewenue 3ana4, MIUIIOCTPUPYIOLIUX
CBsA3U MCIKY pa3IMYHbIMHU TEMaMU

Kypca

https://m.edsoo.ru/e25cd42b

100

101

102

[ToBTOpeHHE 1 0000IIEHNE.
Pemenue 3ana4, MILUIFOCTPUPYIOLIUX
CBSI3M MKy Pa3TMUYHBIMH TEMaMHU
Kypca

[ToBTOpEeHME B 00OOIIEHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIAX
CBSI3M MKy Pa3TMUYHBIMH TEMaMHU
Kypca

[ToBTOpEeHME B 00OOIIEHNE.
Pemenue 3a1a4, MITFOCTPUPYIOIINX
CBSI3M MEXKIY Pa3TMUYHBIMU TEMaMU

Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

https://m.edso0.ru/6546b79d

https://m.edsoo.ru/22ec5b7f

https://m.edso00.ru/95¢4¢9c5



https://m.edsoo.ru/e25cd42b
https://m.edsoo.ru/6546b79d
https://m.edsoo.ru/22ec5b7f
https://m.edsoo.ru/95c4c9c5

8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
ara ungppoBbIie
Ne n/m Tema ypoka Kontpoabusie IIpakTnuyeckue A bp
Bcero u3ydeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcbl
[Tapannenorpamm, ero npu3HaKku 1
1 N 1 https://m.edsoo.ru/3e6¢cbfab
cBoricTBa (1148,49)
IT
2 ap“aJI FICHIOTPAMM, CTO HpH3HAKH 1 1 https://m.edsoo.ru/ce552ccc
CBOICTBa
IT
3 apfn FICHIOTPAMM, CTO HpHSHaKH I 1 https://m.edsoo.ru/3ce2d995
CBOICTBa
[Tapannenorpamm, ero npu3HaKku U
4 . 1 https://m.edsoo.ru/3a278249
CBOICTBa
ITapammenorpamm, ero 3Ha
5 p\, JICTOTPAMM, €10 IPUSHAKH 1 1 https://m.edso00.ru/99276db3
CBOMCTBA
C
6 PO A TPEYTOBHIa 1 https://m.edso0.ru/8567121b
(ctp128, m69)
7 CpenHsist TMHUSA TPEyTroJIbHUKA 1 https://m.edsoo.ru/1d893de3
Tpaneuus. PaBHoOenpennas
8 Tparneuus, e€ CBOWCTBa U NPU3HAKU 1 https://m.edsoo.ru/5¢528ffd
(m50)
T .P 0
9 pareti "a BHOu CApeHHad 1 https://m.edsoo.ru/2e¢62{8d8
Tparneuusi, e€ CBOWCTBa U MPU3HAKU
10 [IpsimoyronbHas Tpanenus 1 https://m.edsoo.ru/b3bc15d8
11 Teopema ®aneca (ctp 128) 1 https://m.edsoo.ru/3bd6afd3
12 Teopema Paneca 1 https://m.edso00.ru/99bf8a12
13 Cpennsist nuHus Tpanenuu (ctp 129) 1 https://m.edsoo.ru/d464bbce



https://m.edsoo.ru/3e6cbfab
https://m.edsoo.ru/ce552ccc
https://m.edsoo.ru/3ce2d995
https://m.edsoo.ru/3a278249
https://m.edsoo.ru/99276db3
https://m.edsoo.ru/8567121b
https://m.edsoo.ru/1d893de3
https://m.edsoo.ru/5c528ffd
https://m.edsoo.ru/2e62f8d8
https://m.edsoo.ru/b3bc15d8
https://m.edsoo.ru/3bd6afd3
https://m.edsoo.ru/99bf8a12
https://m.edsoo.ru/d464bbce

14 Cpennstst muHus Tpanenuu (ctp 129) https://m.edsoo.ru/d464bbce
3

15 a/lata O NpOTTOPIHOHATEHAIX https://m.edsoo.ru/4dbfe435
otpeskax (ctpl31)
IT 0

16 PAMOYTOILTILE, POND, KEAIDATL, X https://m.edsoo.rw/dd9cb5d2
MPU3HAKHU U cBoicTBa (151,52)
IT 0

17 PAMOYTOJILHHK, pOMO, KBa/IpaT, 1X https://m.edsoo.ru/5ca85b89
MIPU3HAKU U CBOMCTBA
IT 0

18 pﬂMOerHBHHKv’ POMD, KBajpar, ux https://m.edsoo.ru/b996eced
MIPU3HAKU U CBOMCTBA
IT 0

19 pHMOymHBHHK: POMD, KBA/IpAt, 1x https://m.edsoo.ru/31da492a
MPU3HAKU U CBOWCTBA

20 entp macc Tpeyronapauka (m53) https://m.edsoo.ru/cb8aa849

21 LeHTpaIbHO-CHMMETPHHbIC (HIYPLI https://m.eds00.ru/92993ee2
(n53)
K 0

22 | OHTpOiH)Haﬂ pa OTa"HO reme https://m.edsoo.ru/2b2e5eb?

YeTbIpE€XyroIbHUKH

ITousarue mwiomagu. CeoiicTBa

23 TJI0MIAJIEH TEOMETPUIECKUX DUTYDP https://m.edsoo.ru/8c4ff651
(m54)
IT . CBo¥i

24 OHATHE fmomam/l BOHCTBA https://m.eds00.ru/a9899{f9
TIoMIaiel TeOMETPUUYECKUX PUTYD
IT . CBo¥i

25 ORATHE P frota. Lponctsa https://m.edsoo.ru/d95a8a3d
TIOMIA/Iel TEOMETPUUYECKUX PUTYD
[Ipocreitmue GopmMyIIbl AT TIIOMIATIN

26 KBaJpara, IpsIMOYyIroJbHUKA, https://m.edsoo.ru/ecff85e5
napayierorpamma, pomoa (m55-57)
I .

27 POCTEHILIME POPMYJTBI A MO i1 https://m.edsoo.ru/da582936

KBaJpara, NpsIMOYTOJIbHUKA,



https://m.edsoo.ru/d464bbce
https://m.edsoo.ru/4dbfe435
https://m.edsoo.ru/dd9cb5d2
https://m.edsoo.ru/5ca85b89
https://m.edsoo.ru/b996eced
https://m.edsoo.ru/31da492a
https://m.edsoo.ru/cb8aa849
https://m.edsoo.ru/92993ee2
https://m.edsoo.ru/2b2e5eb7
https://m.edsoo.ru/8c4ff651
https://m.edsoo.ru/a9899ff9
https://m.edsoo.ru/d95a8a3d
https://m.edsoo.ru/ecff85e5
https://m.edsoo.ru/da582936

napajuienorpamMma, pomoa (m55-57)

28

29

30

[Ipocreiimue GopmMyIIbl AT TII0IIATN
TpEyrojbHHUKA, apajielorpaMmma,
pomba (157-58)

[Ipocreiimue GopmMyIIbl AT TII0IIATN
TpeyrojbHHUKa, MapaienorpaMmma,
pomba (1157-58)

[Tpocreiimue hopMyIbl A7 MIOIMIATT
Tpanenuu (n59)

https://m.edsoo.ru/c52b54a4

https://m.edsoo.ru/eff616¢l

https://m.edsoo.ru/d93f3451

31

32

33

[Ipocreiimme Gopmysl 4TS TUTOMIAIN
Tpaneuuu (n59)

[Ipocreiitme hopMyIIbl IS MIIOIA A
TPEYToJIbHUKA, NTapajlieiorpamMma,
pombOa u Tpanenuu

[pocreiitme hopMyIIbl IS MIIOIA A
TpeyroJbHUKa, MapaiiernorpaMma,
pomMOa ¥ Tpamnenuu

https://m.edsoo.ru/f4565c¢46

https://m.edsoo.ru/821db51b

https://m.edso00.ru/1472b498

34

[IpocTeiimme GopMyabl ISl TUIOMIAANA
TPEYroJIbHUKA, TapaJljieiorpaMmma,
pomMOa ¥ Tpamnenuu

https://m.eds00.ru/83886d65

35

36

37

Teopema [Iudaropa u odparnas
teopema (1160,61)

[Tpumenenue Teopems [Tugaropa
IIPY PELICHNU IPAKTUUECKUX 3a4a4
[Tpumenenue Teopemsl [1udaropa
IIPY PELICHNN IPAKTUUECKUX 3a4a4

https://m.edsoo.ru/731749b4

https://m.edsoo.ru/ca9de29b

https://m.edsoo.ru/5e74a4cc

38

[Tpumenenue Teopemsl [Tudaropa
MY PEIIECHUN IIPAKTUYECKUX 3a1a4

https://m.edsoo.ru/f7¢58235



https://m.edsoo.ru/c52b54a4
https://m.edsoo.ru/eff616e1
https://m.edsoo.ru/d93f3451
https://m.edsoo.ru/f4565c46
https://m.edsoo.ru/821db51b
https://m.edsoo.ru/1472b498
https://m.edsoo.ru/83886d65
https://m.edsoo.ru/731749b4
https://m.edsoo.ru/ca9de29b
https://m.edsoo.ru/5e74a4cc
https://m.edsoo.ru/f7c58235

[Tpumenenne Teopems [Tugaropa

39 MIpY PEUICHUU MPAKTUYECKUX 3a]1ay. https://m.edsoo.ru/11da84b8
®dopmyia ['epona (1162)
[Tpumenenne Teopems [Tudaropa

40 [IPY PELIEHUHU MMPAKTUYECKUX 3a]1a4. https://m.edsoo.ru/339be726
®opmyna ['epona
K 0

41 OHTPOTbHAA PaboTa IO TeMe https://m.edsoo.ru/5ea697a6
"ITnomane. Teopema ITudaropa "

42 Teopema o MponopUHOHATEHELX https://m.edsoo.ru/e2acebfa
oTpe3kax (1m63)
[Tomo6

43 OAODHE TPEYTOILHMIOB, https://m.edsoo.ru/585¢52¢5
koo unmeHT nmoxobus (1m64)
[Tono6

44 OAODHE TPEYTOIBHUKOB, https://m.edsoo.ru/5ee7c5f5
K023 unmeHT moxo0us

45 [Tnomanu nonobubIx uryp (m65) https://m.edsoo.ru/321clde4

46 [Tmomanu mogoOHBIX GUryp https://m.edsoo.ru/fa27edbf

47 [Tnomanu nono6HbIX GuUryp https://m.eds00.ru/811427bf
IT 0

48 PHSHATH TONOOHA TPEYTONEHIKOB https://m.edso0o.ru/65¢1f337
(166)
IT 0

49 DUSHAKH HOACOIH TPEYTONBHIKOB https://m.edsoo.ru/65a67aa8
(166)
IT

50 PH3HAKH IOAOGHS TPEYrOLHHKOB https://m.edsoo.ru/26bcb85¢
(m67)
IT 0

51 PUSHALH TIOROOHA TPEYTONHHHIKOB https://m.edsoo.ru/al19f323a
(m68)
IT 0

52 PUSHAKH HOROOHA TPEYTOILRIROB https://m.edsoo.ru/6¢2c574d
(166-68)

53 [TpusHaku no100us TPEyroabHUKOB https://m.edsoo.ru/544bf7c2



https://m.edsoo.ru/11da84b8
https://m.edsoo.ru/339be726
https://m.edsoo.ru/5ea697a6
https://m.edsoo.ru/e2acebfa
https://m.edsoo.ru/585e52c5
https://m.edsoo.ru/5ee7c5f5
https://m.edsoo.ru/321c1de4
https://m.edsoo.ru/fa27edbf
https://m.edsoo.ru/811427bf
https://m.edsoo.ru/65e1f337
https://m.edsoo.ru/65a67aa8
https://m.edsoo.ru/26bcb85c
https://m.edsoo.ru/a19f323a
https://m.edsoo.ru/6c2c574d
https://m.edsoo.ru/544bf7c2

[Ipumenenue moo0us P peIICHUH

54 https://m.edsoo.ru/e5b79dda
MPaKTUYECKHUX 3a/1a4
II §)

55 PHMEHCHIE HOLODIA TpH PELLCHiH https://m.edsoo.ru/2e8a1995
MPaKTUYECKUX 3a/1a4
IT eHeHne o elre

56 PHMCHCHHE HOHODI HPH PELICHIH https://m.edsoo.ru/34964alb
MPaKTUYECKHUX 3a/1a4
II §)

57 PHMEHCHIE HOAODIA TPH PELLCHiT https://m.edsoo.ru/6e768d7b
MpaKTUYECKHX 3a/1a4 (1172)
II o

58 PHMCHCHIE HOACDUA HIPH PeMticHiH https://m.edsoo.ru/8b99{b2f
MpaKkTUYeCcKuX 3aaay (m73)
B 0

59 BEACHHC TOMWATHA TIPEODPAsOBATHA https://m.edsoo.ru/35129a42
no106ust ¥ Mo100HBIX (Uryp
K 3]

60 OHTPOJILHAA PabOTa TO TeME https://m.edsoo.ru/4e4e6b8a
"ITogoOue"
II

61 POTIOPIMOHAILHBIC OTPE3ic B https://m.edsoo.ru/b8aab9ef
MPSIMOYTOJIHOM TpeyrosbHuKe (T171)
IT

62 POTOPIHMOHATILHRIC OTPE3i B https://m.edsoo.ru/db953ad8
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
II

63 POTIOPIMOHAILHRIC OTPE3ic B https://m.eds00.ru/2d9{6193
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
IT

64 POTOPIHMOHATILHRIC OTPE3ii B https://m.edsoo.ru/feaa8a6f
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
II

65 POTIOPHHORATLHRIC OTPEIKH B https://m.edsoo.ru/91e936bd
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
ITpomoprioHabLHBIE OTPE3KU B

66 poropit P https://m.edsoo.ru/943382¢
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT'€HC U

67 Y y https://m.edsoo.ru/9bade192

KOTaHTe€HC OCTPOTO yriia



https://m.edsoo.ru/e5b79dda
https://m.edsoo.ru/2e8a1995
https://m.edsoo.ru/34964a1b
https://m.edsoo.ru/6e768d7b
https://m.edsoo.ru/8b99fb2f
https://m.edsoo.ru/35f29a42
https://m.edsoo.ru/4e4e6b8a
https://m.edsoo.ru/b8aab9ef
https://m.edsoo.ru/db953ad8
https://m.edsoo.ru/2d9f6f93
https://m.edsoo.ru/feaa8a6f
https://m.edsoo.ru/91e936bd
https://m.edsoo.ru/94338f2e
https://m.edsoo.ru/9bade192

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(n74)

CuHyc, KOCHHYC, TAHT'€HC U

68 KOTaHI'€HC OCTPOTO yria https://m.edso0.ru/743b5996
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U

69 KOTAHT€HC OCTPOro yria https://m.edsoo.ru/c45a6fa3
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

70 jffj;’ﬁ‘;“g“ﬂ;“*fgg‘e (gz_‘;‘“““ https://m.edsoo.ru/166d455f

71 Tpuronomerpurieckie dynium https://m.edsoo.ru/ce829c11
yrioB B 30°, 45° u 60°

72 Kourpobiias pabora no reme https://m.edsoo.ru/dfc57394
"Hauana tpuronomerpun"
B3aumHoe pacnosioxkeHue npsiMont u

73 OKPY’KHOCTH, ABYX OKPY>KHOCTEH https://m.edsoo.ru/23b3elbl
(n76,77)

74 Bsaummoe pa:,CHOHO)KeHHe ABYyx https://m.edsoo.ru/98d5f141
OKpYXHOCTEHN

75 Kacanune okpyxxHOCTEM https://m.edsoo.ru/2a537dcf

76 Kacanue okpyxHOCTEN https://m.edsoo.ru/falf24ae

77 Obume kacarerbHbie K ABYM https://m.edsoo.ru/f7225d2d
OKpyX)HOCTsM (1178)
I'panycHas mepa qyru OKpy>KHOCTH.

78 Brincannbie 1 HEHTpaIbHbBIE YTIIbI https://m.edso0o.ru/9d91f4fd
(179,80)

79 BriucanHbIE ¥ LIEHTPAIIBHBIC YIUIBI https://m.edsoo.ru/f5315¢94

80 Briucanublie 1 IeHTpaIbHbBIE YTIIbI https://m.edsoo.ru/3f381cb8



https://m.edsoo.ru/743b5996
https://m.edsoo.ru/c45a6fa3
https://m.edsoo.ru/166d455f
https://m.edsoo.ru/ce829c11
https://m.edsoo.ru/dfc57394
https://m.edsoo.ru/23b3e1b1
https://m.edsoo.ru/98d5f141
https://m.edsoo.ru/2a537dcf
https://m.edsoo.ru/fa1f24ae
https://m.edsoo.ru/f7225d2d
https://m.edsoo.ru/9d91f4fd
https://m.edsoo.ru/f5315c94
https://m.edsoo.ru/3f381cb8

81

Bnucanusie n HCHTPAJIbHBIC YTJIbI

https://m.edsoo.ru/65ad6228

VYron Mexay KacaTeIbHOU U XOPAOU

82 https://m.edsoo.ru/af29367a
(n81)

83 VYron Mexay KacaTeIbHOU U XOPAOU https://m.edsoo.ru/6518ff5¢

84 Yrael MeXIy XOpAaMU U CEKYILIUMU https://m.edsoo.ru/fabe444b

85 VYriabl MeXy XOp/IaMHu U CEKYIIMMU https://m.edsoo.ru/39b457af
BnucanHble u onucaHHbIe

86 HH fIHH 11 OTHCARHET https://m.edsoo.ru/29a3556a
YeThIPEXYToJIbHUKH (1182,83)
Bnucannble u onucaHHble

87 . https://m.edsoo.ru/bf36296
YEeThIPEXYTOIbHUKH
Croii

88 BOHCTBa ¥ TPHSHEARH BHUCAREOTO https://m.edsoo.ru/9cdcd121
YeThIPEXYTOIbHUKA
CBoiicTBa ¥ MPU3HAKH BIIUCAHHOTO

89 . P https://m.edso0.ru/856672a7
YETBIPEXYTOJIbHUKA
CBolicTBa U MPU3HAKHN BIHCAHHOTO

90 . P https://m.edsoo0.ru/97e57f43
YeThIPEXYTONbHUKA
CBolicTBa U MPU3HAKHN BIHCAHHOTO

91 . p https://m.edsoo.ru/b9dbea7e
YeThIPEXYTONbHUKA
KontponbHas padota o treme "VTiibl

92 Y 4EeTBIPEXYTOJIbHUKH, CBSI3aHHBIE C https://m.edsoo.ru/35823298
OKPYXHOCTBIO"
[ToBTOopenue u o6061meHue. Pemmenue

93 3a/1a4, WITIOCTPUPYIOIIUX CBSA3U https://m.edsoo.ru/2139b22¢
MEXIY Pa3TnIHBIMH TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue

94 3a71a4, WIUTFOCTPUPYIOLLUX CBS3U https://m.edsoo.ru/dd55c34a
MEXy pa3TUYHBIMU TEMaMHU Kypca

95 [ToBTOpenue u 0600mmIeHuE. Permenune https://m.edsoo.ru/57af6155



https://m.edsoo.ru/65ad6228
https://m.edsoo.ru/af29367a
https://m.edsoo.ru/6518ff5e
https://m.edsoo.ru/fabe444b
https://m.edsoo.ru/39b457af
https://m.edsoo.ru/29a3556a
https://m.edsoo.ru/bf3629f6
https://m.edsoo.ru/9cdcd121
https://m.edsoo.ru/856672a7
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3a/1a4, WJUTIOCTPUPYIOLUX CBA3U
MEX]y pa3IMYHbIMU TEMaMHU Kypca

96

97

Wrorosas KoHTpoOJIbHAS paboTa

[ToBTOpenue u 0600IIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIIUX CBA3H
MEX]Ty pa3IMYHBIMU TEMaMH Kypca

https://m.edsoo.ru/bbb9aa2d

https://m.edsoo.ru/bdc86855

98

[ToBTropenue u 0600mmenue. Permenne
3a/1a4, WUTFOCTPUPYIOIINX CBSA3U
MEX]y pa3IMuHbIMUA TEMaMH Kypca

https://m.edsoo.ru/12b38c3f

99

[ToBTropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBSA3U
MEX]y pa3jIUYHbBIMU TEMaMU Kypca

https://m.edsoo.ru/1d5af12a

100

101

102

[ToBTOpeHue u 0000MIeHNE. Pemenue
3a/1a4, WJUTFOCTPUPYIOIIUX CBS3U
MEXTy pa3IMIHBIMU TEMaMH Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H
MEX/Iy pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H
MEX/Ty pa3IMYHBIMU TEMaMH Kypca

https://m.edsoo.ru/ee374849

https://m.edsoo.ru/234b3ffa

https://m.edsoo.ru/8edc433d

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

102



https://m.edsoo.ru/bbb9aa2d
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9 KUIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxa Konrpoabnsie IIpakruyeckue Aara unGposLIe
Bcero u3ydeHusi oOpa3oBaTeibHbIE
padoThI padoThI pecypeni

1 BexkTops! Ha tutockoctu (1184-86) 1 https://m.edsoo.ru/fdd83 ffe
CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB —

2 IIpaBUjia TPEYyTrOJIbHUKA U 1 https://m.edsoo.ru/b3ebae8c
napauieiaorpamma (n87-90
CrnosxeHue ¥ BBIMUTaHUE BEKTOPOB —

3 MpaBUJIa TPEYTOJIbHUKA U 1 https://m.edsoo.ru/334691d5
napajuiesorpaMma
YMHOKeHHe BeKTopa Ha uncio (n91-

4 1 https://m.edsoo.ru/1e58bf2f
92)
[TonsiTre o 6a3uce (Ha MIOCKOCTH).

5 Paznoxenust BEKTOpoB 1o 0azucy 1 https://m.eds00.ru/266e8756
(m93)

6 Koopaunatst BexTopa (1194) 1 https://m.edsoo.ru/266fd8a6
CroxeHue ¥ BbIUNTaHUE BEKTOPOB,

7 YMHOKEHHE BEKTOPA Ha YUCJIO B 1 https://m.eds00.ru/8376586b
KoopauHarax (m95-96)
CnoxkeHue ¥ BbIUNTaHUE BEKTOPOB,

8 YMHOXEHUE BEKTOPA HA YUCIIO B 1 https://m.edso0o.ru/461945ef
KOOpJIMHATAX

9 HpuveHeHHE BEKTOPOB B pH3MKe, 1 https://m.edsoo.ru/547a1266
LIEHTP Macc

10 CxkansipHO€ MPOU3BEICHUE BEKTOPOB, 1 https://m.edsoo.ru/8f7bct4f



https://m.edsoo.ru/fdd83ffe
https://m.edsoo.ru/b3ebae8c
https://m.edsoo.ru/334691d5
https://m.edsoo.ru/1e58bf2f
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r€OMETPUYECKUN CMBICT U
BBIpaXXCHHE B IEKaPTOBBIX
koopauHarax (ml109-111)

11

JuctpuOyTUBHOCTH CKAJISIPHOTO
npousBenenus. CkaispHoe
NPOU3BEACHUE U MTPOCIIMPOBAHNE
(m112)

https://m.edsoo.ru/4c6619bd

12

13

14

[IpuMeHeHne cKasIpHOro
IIPOU3BEJICHUS BEKTOPOB ISt
HAaXOKJICHUs JUIMH U YIJIOB

Pemenue TCOMCTPHUUCCKUX 3aaa4 C
IMOMOIIbIO CKAJIAPHOI'O ITPOU3BCIACHHUA

Pemenue TCOMCTPHUUCCKUX 3aaa4 C
IMOMOIIbIO CKAJLAPHOI'O ITPOU3BCACHHUA

https://m.edsoo.ru/2¢cf496a9

https://m.edsoo.ru/8ba26a82

https://m.edsoo.ru/872e447b

15

16

KonTtponpsHast pabora o Teme
"BexTops!"

VYpaBHeHue okpyxxkHocTH (1198)

https://m.edsoo.ru/c7363725

https://m.edsoo.ru/56d568d9

17

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
VYrnoBoi ko3 PUIueHT u CBOOOTHBII
YJIeH, UX TEOMETPUUYECKUM CMBICI
(m99,102,103)

https://m.edsoo0.ru/448c5cch

18

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
YrnoBoi kKodpPUIUEHT U CBOOOTHBII
YJIeH, UX T€OMETPUYECKUN CMBICIT

https://m.edsoo.ru/16e29216

19

20

[TapannensHOCTD U
NEePIEeHIUKYISIPHOCTD MPSIMBIX (depes
yTI0BOH KO3 (UIIUEHT)

Haxoxnenue nepeceueHuit

https://m.edsoo.ru/73197858

https://m.edsoo.ru/del 6a63f



https://m.edsoo.ru/4c66f9bd
https://m.edsoo.ru/2cf496a9
https://m.edsoo.ru/8ba26a82
https://m.edsoo.ru/872e447b
https://m.edsoo.ru/c7363725
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OKPYXHOCTEH U MPAMBIX B
KOOpJIMHATAX

Haxoxnenue nepeceuenui

21 OKPY’KHOCTEH U IPSIMBIX B 1 https://m.edsoo.ru/a7cc692a
KOOpJMHATax
o

22 OpM}iﬂa PACCTOARII OT TORIM 1O 1 https://m.edsoo.ru/7113d2cd
npsAMOi
[Tnomanp napasnienorpaMma B

23 KOOPJIMHATAX, TIOHATHE 00 1 https://m.edsoo.ru/d5b8946d
OpPUEHTHPOBAHHOH IJIOLIA I
[Ipumenenue MeTo1a KOOPAUHAT B

24 IIPaKTUYECKU-OPUEHTUPOBAHHBIX 1 https://m.edsoo.ru/d329d65f
reOMEeTPUYECKUX 3a]1auax
K 0

25 " ORIpOIIbHA ba OT"a HoTeme 1 https://m.edsoo.ru/7b86f2eb

Meron kKoopauHar

C 0

26 HIHYG, ROCHETYC, TAHTCHC YIIOB 01 1 https://m.edso0.ru/e58796d5
1o 180° (m100)
O

27 CHOBHOE TPHTOHOMETPHHCCKOE 1 https://m.edsoo.ru/9cdaa7f3
ToxaecTBo (m101)

28 ®opmyasl npuBeaenus (nl101) 1 https://m.edsoo.ru/8135fa66

29 DopMyIIbl IPUBEIECHUS 1 https://m.edsoo.ru/225cc643

30 Teopema cunycos (104,105) 1 https://m.edsoo.ru/8ec758bb

31 TeopeMa cuHyCcOB 1 https://m.edsoo.ru/272ad2c2
P .T

32 CHICHHC TPEYTOTLHHKOB. 1 e0pemMa 1 https://m.edsoo.ru/13b3f4c7
KocuHycoB (11106)
P .T

33 CHICHIE TPEYTOIBHIROB. 1eopena 1 https://m.edsoo.ru/77741b1d
KOCHUHYCOB

34 Pemenne npaktuyeckux 3agad ¢ 1 https://m.edsoo.ru/86149ble
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HCIIOJIb30BAHUEM TCOPCMbI
KOCHHYCOB U TCOPEMEBI CUHYCOB

Pemenne npaktuyeckux 3agad ¢

35 HCTIOJIb30BAHUEM TEOPEMBI https://m.edsoo.ru/beaedcad
KOCHHYCOB U TEOPEMBI CUHYCOB
Pemenne nmpaktuueckux 3anad ¢
36 HCIIOJIb30BAHUEM TEOPEMBI https://m.edsoo.ru/887ef146
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemienne npaktuueckux 3aaad ¢
37 HCIIOJIb30BAHUEM TEOPEMBI https://m.edso00.ru/24677719
KOCHHYCOB U TEOPEMBI CUHYCOB
TpuronomeTpudeckue GOpMYIIbI IS
38 IJIOIAIU TPEYTOJIbHUKA, https://m.edsoo.ru/ed7cd5c6
napauienaorpamma (m107-108)
TpuronomeTpudeckue GOpMYIIbI IS
39 TIJIOIIAIU TPEYTOJIbHUKA, https://m.edsoo.ru/6a2e6al5
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl s
40 IJIOIIAAN TPEYTOJIbHUKA, https://m.edsoo.ru/4elef8c8
napajuiesorpaMma
Tpuronomerpuueckue GopMyIbl s
41 IJIOIIAAN TPEYTOJIbHUKA, https://m.edsoo.ru/3a5cbb4d
napajiejaorpamma
42 ®opmyna ['epona https://m.edsoo.ru/7bb39a46
43 ®opmyna ['epona https://m.edso0.ru/388365b3
44 ®opmyna ['epona https://m.edsoo.ru/2ecb6113
45 opmysIa IO BAIMYKIOro https://m.eds00.1ru/27b95789

YETBIPEXYTOJIbHUKA
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dopMyIia IIOLIAAH BBITYKIOTO

46 . 1 https://m.edsoo.ru/abebbbad
YeThIPEXYTOJIbHUKA
K 0
47 " OHTPOIIbHAA PaboTa 11O T?'Me 1 https://m.edsoo.ru/478a3371
Pemenne TpeyrosbHUKOB
[TpaBuiIbHBIE MHOTOYTOJILHUKH,
48 BBIYHCIICHHE UX AeMeHToB (1l 13- 1 https://m.edsoo.ru/dc799642
117)
[TpaBuiIbHBIE MHOTOYTOJIbHUKH,
49 1 https://m.edsoo.ru/a9d46293
BBIUMCJICHHE UX DJIEMEHTOB
IT
50 PABILILHAIE MHOTOYTOILIHH, 1 https://m.edsoo.ru/3bda6baa
BBIYHCIICHUE UX DJIIEMEHTOB
[TpaBuIIbHBIE MHOTOYTOJIbHUKH,
51 1 https://m.edsoo.ru/eb21d453
BBIUMCJICHHE UX 3JIEMEHTOB
52 Yucno © u nnmuHa okpyskHOCTH (11118) 1 https://m.edsoo.ru/fl1cfc7bl
53 Yucno m v IJIMHA OKPYKHOCTH 1 https://m.edsoo.ru/db75392d
54 JnvHa 1yru OKpy»KHOCTH 1 https://m.edsoo.ru/af48ea57
55 JnvuHa 1yru OKpy>KHOCTH 1 https://m.edsoo.ru/d75d981b
56 Panuannas mepa yria (nl19) 1 https://m.edsoo.ru/15ac12¢9
57 Paagnannas mepa yria 1 https://m.edsoo.ru/a61c82c6
[Inomane kpyra u ero 31
58 el Xpy CMCEHTOB 1 https://m.edsoo.ru/e2cb7769
(cextopa u cermenta) (m120,121)
[Imomane Kpyra u €ro 3JIEMEHTOB
59 Al Kpy 1 https://m.edsoo.ru/f83e5451
(cexTopa u cermeHTa)
[Tnoma a M €ro 3JIEMEHTO
60 FIOMaZE Kpyra 1 €r0 SNEMEHTOon 1 https://m.edsoo.ru/266bed3d
(cexTopa u cermeHTa)
Brruncnenue nepumeTpoB u
61 P P 1 https://m.edso00.ru/643{2369

iomaaen Guryp, BKIFOYAIOIINX



https://m.edsoo.ru/a6ebb6a4
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https://m.edsoo.ru/d75d981b
https://m.edsoo.ru/15ac12e9
https://m.edsoo.ru/a61c82c6
https://m.edsoo.ru/e2cb7769
https://m.edsoo.ru/f83e5451
https://m.edsoo.ru/266bed3d
https://m.edsoo.ru/643f2369

AJIEMEHTBI Kpyra

Brruncnenue nepumMeTpoB u

62 iomanei Guryp, BKIFOYAIOIINX 1 https://m.edsoo.ru/f4a55f98
DJIEMEHTHI KpyTa
K n
63 OHTPOTGHAT HO TEME Z[HHHa" 1 https://m.edsoo.ru/92cb2e46
OKPYXHOCTH M ILTOIIAb Kpyra
64 ITonsiTue NBUKEHUSA U €T0 CBOMCTBA 1 httos://m.edsoo.ru/883a6de?
s://m.edsoo. abde
(m122-124) b
65 PaBenctBo duryp 1 https://m.edsoo.ru/da515cf7
66 [TapannensHbIi mepenoc (ml125) 1 https://m.edsoo.ru/d7246bac
67 [ToBopor (11126) 1 https://m.edso00.ru/78963ba5
68 LlenTpanpHas cummerpust (1127) 1 https://m.edsoo0.ru/53622857
69 LleHTpanbHO-CHMMETPHYHBIC (DUTYPHI 1 https://m.edsoo.ru/251c6fal
70 OceBast cummeTpust 1 https://m.edsoo.ru/71ae8798
)
71 HEYpeL, CHMMeTquHHeU 1 https://m.edsoo.ru/876bfe74
OTHOCHUTEIJIbHO HEKOTOpOit ocH (11128)
IT
72 POFBICHIL CHMMETPHH B TIPHPOAS, 1 https://m.edsoo.ru/6e325d8e
YKUBOTIMICH, CKYJIBIITYPE, apXUTCKTYpe
Komno3zumun nBuxeHuit
73 (mpocretimue npumepsl) (129) 1 https://m.edsoo.ru/72¢75¢75
[TpakTuyeckas pabora Nel
Xo 0J100HbIE TPEYTO
74 PARL H TTOZIODHLIE TPEYTONBHIIN B 1 https://m.edsoo.ru/f2fce337
okpyxHocTu (11136)
T
75 COPEMa © TIPOHIBEICHHI OTPE3KOB 1 https://m.edsoo.ru/aed5d81e
xopa (m136)
Teo
76 PEM& O TIPOHSBEACHII OTpESKOB 1 https://m.edsoo.ru/dad6fd14

xopa (m136)



https://m.edsoo.ru/f4a55f98
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TeopeMbl 0 MPOU3BEICHUH OTPE3KOB

77 1 https://m.edsoo.ru/8a34ba7a
CEKYIIHUX
78 Teopembt 0 MpOHBEAEHii OTPE3KOB 1 https://m.edsoo.ru/4ba31a9¢
CEKYIIHNX
79 Teopema o kBajpate Kacatenbiiol 1 https://m.edsoo.ru/ce5b8fa9
(m136)
80 Teopema 0 KBajipaTe KacaTeabHOU 1 https://m.edsoo.ru/a3e2a4d5
81 Teopembl UeBsl 1 MeHnenas 1 https://m.edso00.ru/2826623d
82 Teopems! UeBbl 1 Menenas 1 https://m.edsoo.ru/a6221e38
83 Teopembl UeBsl 1 Menenas 1 https://m.edsoo.ru/fb71d126
84 [Tonsitue o romotetnu (1ml133,134) 1 https://m.edsoo.ru/fdfb4as3
85 Konrpossnas padora no reme 1 https://m.edsoo.ru/41c86aa7
"[TogoOue TpeyrobHUKOB"
[ToBTOpeHue u 00001IeHNE. Pemenue
86 3a71a4, WUTFOCTPUPYIOILLUX CBS3U 1 https://m.edsoo.ru/1d15e71d
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOopenue u 06061meHue. Pemenue
87 3a/1a4, WUIIOCTPUPYIOLIUX CBA3H 1 https://m.edsoo.ru/lelc5fd8
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061eHue. Pemenue
88 3a/1a4, WUTIOCTPUPYIOUTUX CBI3U 1 https://m.edsoo.ru/e5fc1519
MEXy pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
89 3a71a4, WIUTFOCTPUPYIOIIUX CBSI3U 1 https://m.edsoo.ru/b3d98d5d
MEX]Ty pa3IMIHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenne
90 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U 1 https://m.edsoo.ru/7c51el3c

MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa
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91

[ToBropenue u 0600mmenue. Permenue
3a/1a4, WITFOCTPUPYIOIINX CBSA3U
MEX]y pa3IMuHbIMHA TEMaMH Kypca

https://m.edsoo.ru/4b3d4a79

92

93

94

Wrorosas KoHTpOJIBbHASA paboTa

[ToBTOpenue u 0600IIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIIUX CBA3H
MEX]Ty pa3IMIHBIMU TEMaMH Kypca

[ToBTOpeHue u 00001IeHNE. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U
MEXY Pa3IMYHbIMUA TEMaMH Kypca

https://m.edsoo.ru/734abef5

https://m.eds00.ru/96146181

https://m.edsoo.ru/6df69824

95

[ToBropenue u 0600mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBSA3U
MEX]y pa3IMuHbIMUA TEMaMH Kypca

https://m.edsoo.ru/16119115

96

97

98

[ToBTropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOMINX CBSA3U
MCKAY pa3JInYHBIMU TEMaMHU KypcCa

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H
MCKAY pa3JInYHBIMU TEMaMHU KypcCa
[ToBTOopenue u o6061eHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H
MEX/Ty pa3IMYHBIMU TEMaMH Kypca

https://m.eds00.ru/6579488c¢

https://m.edso0.ru/8e¢196912

https://m.eds00.ru/8e¢196912

99

[ToBTOpenue u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U
MEXy pa3TUYHBIMU TEMaMHU Kypca

https://m.edsoo.ru/8e196912

100

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIOIIUX CBS3U
Me>1<)1y paSHHqHBIMH TEMaMHU Kypca

https://m.edsoo.ru/8e196912
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[ToBropenue u 0600mmenue. Permenue

101 3a/1a4, WITIOCTPUPYIOIIUX CBSA3U 1 https://m.edsoo.ru/8e196912
MEX]ly pa3IMYHbIMU TEMaMU Kypca
[ToBropenue u 0600mmenue. Permenue
102 3a/1a4, WUTIOCTPUPYIOLIUX CBI3U 1 https://m.edso0.ru/8e196912
MEXTy pa3IMIHBIMU TEMaMH Kypca
OBILEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM TPOI'PAMMBI

7 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOI1
06pa30B3TeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHl/Iﬂ

I'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

Henatb rpyOyio OIIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH NPEIMETOB B
peabHOM JKU3HH, pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznmmuare pa3zmepsl
9TUX 00BEKTOB MO MOPSJIKY BETHUNHBI

6.3

6.4

6.5

CTpOI/ITI) YCPTECIKHU K TCOMCTPUYICCKUM 3aJladyaM

[Tonp30BaThcss TNpPU3HAKAMH PABEHCTBA TPEYrOJLHUKOB, HCIIOJIB30BaTh
NPU3HAKH U CBOWCTBA PABHOOCIPEHHBIX TPECYTOJILHUKOB IPU PEIICHUH
3a1a4
HpOBO)II/ITI) JIOTUYCCKHUE PACCYKIACHUA C UCITOJB30BAHUEM I'COMCTPUICCKUX
TeopeM

6.6

6.7

6.8

[Tonp30BaTbCsl MpHU3HAKAMM PAaBEHCTBA NPSIMOYTOJIBHBIX TPEYIOJbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K THUIOTEHY3€ NIPSIMOYIOJBHOIO
TPEYTOJIbHUKA, B PEIICHUH T'€OMETPUUECKUX 3aa4

Onpenendarb NapayiedbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpPBIE
oOpa3zyer ¢ HuMHU cekymias. OmnpeaensiTe NapauIeIbHOCTb MPSMBIX C
MMOMONIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MHPSMOWM JO TOYEK
JIPYToil mpsiMOn

Pemate 3agaun Ha KjaeT4aTOM 6yMare

6.9

[TpoBOAMTH BBIUMCIEHHUS] U HAXOJIUTh UYUCIIOBble U OyKBEHHbIE 3HAUEHUS
YIJIOB B TEOMETPUYECKMX 3aJadax C HCIIOIb30BAHUEM CYMMBI YIJIOB
TPEYTOJILHUKOB U MHOTOYTOJILHUKOB, CBOWMCTB YIJIOB, 0Opa30BaHHBIX MPHU
[IEPECECUCHUM  JBYX  IAapaJUIebHBIX  IpsAMBIX  CceKywed. Pemars
IIPAKTUYECKUE 3a7a4X Ha HaXOK/ICHUE yTIIOB

6.10

Bnagers moHsiTHEM TeOMETPUYECKOTO0 MecCTa TOUYEK. YMEThb OINpeAeNsiTh
OHCCEeKTpUCYy YyIJla U CEepeIUHHBIA MEepHeHIUKYISp K OTpPe3Ky Kak
F€OMETPUUYECKHE MECTA TOUYEK

6.11

DopMyIUpOBaTh OMPEENICHUsI OKPYKHOCTU U Kpyra, XOpZbl U AHaMeTpa




OKPY’KHOCTH, IIOJIB30BATHCA HUX CBOMCTBaAMH. YMETh NOPpUMCHATL 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 TIEPICHIUKYIISPbI K CTOPOHAM TPEYTOJIbHUKA TEPECEeKaloTCs 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 ~ MPOCTEHIIMMHM ~ TE€OMETPUYECKHMH  HEpaBEHCTBAaMU,
' HNOHUMATh UX MPAKTHUYECKUI CMBICI
6.15 [TpoBOIUTH OCHOBHBIE F€OMETPUUECKUE MOCTPOCHUS C MOMOILBIO LIUPKYJIS
' Y JIMHEWKH
8 KUIACC
Kon .
IIpoBepsiemble nNpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara
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
Brnazners nmoHATHEM CpefHEN JMHUU TPEYTOJbHUKA U TPaIelUy, IPUMEHSTh
63 UX CBOMCTBa NpU PEIIEHUH TeoMeTpuyeckux 3amad. Ilomb3oBaThes
' Teopemoii daneca 1 TeopeMOit 0 MPONOPIIMOHAIBHBIX OTPE3KaX, IPUMEHSTh
WX ISl pEIICHUS TIPAKTHYECKUX 3a1a4
6.4 [IpumensTh  TpU3HAKU  MOAOOMS  TPEYTOJNbHUKOB B pEIICHUU
’ reOMEeTPUUECKUX 3a]a4
[Tonb3oBatbes Teopemoit [ludaropa nns pemeHus: reoMETpUYECKHX U
6.5 npakTrdeckux 3amad. CTpOUTh MaTeMaTHYECKYI0 MOJETbh B MPAKTHYECKHX
' 3ajjadax, CaMOCTOSITENIFHO JAeNaTh YepTEK M HAXOIUTHh COOTBETCTBYIOIINE
JUTAHBI
Bnaners mnoHATHAMH cHHYca, KOCHMHYCa M TaHIEHCAa OCTPOro yria
6.6 IPSAMOYTOJIBHOTO TpeyrojbHUKa. [loyIb30BaTbCSl 3TUMH HOHATHSAMH JUIS
peleHus IPaKTUYECKUX 3a1a4
6.7 Boraucnare (pa3nu4HbIMU CIIOCOOAMHU) TUIOIAAb TPEYTOIbHUKA U TUIOLIAIN

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




[IpuMeHATH NOyYEeHHbIE YMEHMS B IPAKTUYECKUX 3a1a4ax

6.8

6.9

Bnagers NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIVIA, HMCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIVIaX, yIrjlaX MEXIY XOpAaMH (CEKYIIHMHU) 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

[IpuMeHsTh MONMyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUECKUE
MOJIENIA JUIs 3a/la4 PEAJbHOW JKU3HU W MPOBOJIUTH COOTBETCTBYIOIIHUE
BBIYUCIICHHSI C TIPUMEHEHUEM I0JI00USN TPUTOHOMETPUH (TOJIB3YsICh, TIC
HE00X0IUMO, KaJIbKYJISITOPOM)

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETpUYECKHE (YHKLUUU OCTPHIX YIJIOB, HAaXOAUTh C HUX
NOMOULIBI0  pPA3JIMYHBIE  DJJIEMEHTHl  NPSAMOYIOJBHOIO  TPEYrOJbHHKA
(«perieHne NPSMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauts (C MOMOIIbIO
KaJIbKYJISTOPA) AJIHHbI U YTJIbI [T HETAOIUYHbIX 3HAUEHU N

6.2

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

6.3

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

6.4

Bnagers moHsATHSAMH  mpeoOpa3oBaHHs  MOJOOHMS, COOTBETCTBEHHBIX
2JeMEHTOB TOA0OHBIX ¢uryp. Ilomp3oBaTbes CBOMCTBaMU  1MOI00MS
MPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JUIMHBI UM HAXOAWTH YIJIBI Y
no100HbIX puryp. IIpuMeHsTH CBOMCTBA M0A00MS B IPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH MPUMEPHI MOAOOHBIX GUTYDP B OKPYIKAIOLIEM MUPE

6.5

6.6

[Tons30BaTbcsi TeopeMaMH O TPOU3BEIECHUU  OTPE3KOB  XOpH, O
MIPOM3BEIEHNU OTPE3KOB CEKYINX, O KBaJpaTe KacaTelIbHON

[Tonmp30BaThcs BEKTOpAaMH, MOHUMATh MX T€OMETPUUYECKUNA U (PU3UUECKUI
CMBICJI, IPUMEHATh UX B PEIICHUH I'€OMETPUYECKUX U (U3NUYECKUX 3a/1a4.
IIpuMeHATH CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB IS HAXOXKACHUS IJIUH U
yIJIOB

6.7

IToap30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTH, IPHMCHATH €TI0 B
PCHICHUU IT'COMCTPUYCCKUX U MMPAKTUYCCKUX 3ada1




6.8

Bnaners NOHATHSAMU MPAaBUILHOIO MHOTOYTOJIBHHUKA, JUTMHBI OKPYXKHOCTH,
JUIMHBI JTYTH OKPYXXHOCTHM U paJMaHHON Mepbl yria, YMEThb BBIYHCIATH
wiomaab Kpyra u ero dacred. [IpumMeHSATh MONy4YeHHBIE YMEHHUS B
MPAKTUYECKHX 3a7ja4ax

6.9

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

6.10

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHUYecKue
MOJCNM I 3aJady peajbHOM XWU3HHM W NPOBOAUTH COOTBETCTBYIOIIWE
BBIUMCJICHHSI C MPUMEHEHHEM IOJA00MSIH TPUTOHOMETPUYCCKHUX (YHKIUN
(MONB3YSICh, T HEOOXO0IUMO, KaTbKYJISATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
Hauvanbnubie nonsitus reomerpun. Touka, mpsiMas, OTpe30K, Jiyd. Yroij. Bujsl
6.1 yriioB. BeprtukaneHble U cMexHble yrubl. buccektpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. [lapamiebHOCTh U IepIEeHUKYIISIPHOCTD MPSIMBIX
62 Cummerpuunbie Qurypbl. OCHOBHBIE CBONCTBa 0OceBOll cummerpuu. [Ipumepsl
' CUMMETPHUU B OKPYIKAIOIIEM MUPE
6.3 OcHOBHBIE ITOCTPOEHHUSI C IOMOIIbIO LUPKYJIA U JInHEHKU. TpeyroabHuk. Beicora,
' MeaunaHa, OMCCeKTpHUca, UX CBOMCTBA
6.4 PaBHOOe1peHHbIIN U PAaBHOCTOPOHHUM  TPEYTOJbHUKH. Hepagenctso
' TPEYrOJbHUKA
6.5 CpoiicTBa M TpHU3HAKU PAaBHOOEIPEHHOTrO TpeyrosibHuKa. [Ipu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CpolicTBa M TNpPHU3HAKU MapaJjiesbHbIX NpsAMbIX. CyMMa YIJoOB TpEyrojibHUKA.
' BHenue yrisl TpeyrojipHuKa
[IpsimoyronpHBIE  TpeyronbHUK.  CBOWCTBO  MeAMaHBl  MPSMOYTOJIHHOTO
6.7 TPEyTroJIbHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpusHakum  paBeHcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYTONbHBIN TPEYroabHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOW, TeopeMa o OojbllleM yrie M OoyblIed CTOPOHE TPeyrolbHUKA.
[lepnieniuKyIsip U HAKJIOHHAs
6.9 I'eomerpuueckoe MecTo TodeK. bruccekTpuca yria u CepeIMHHbBIN NEPIEHAUKYIISAP
' K OTpPE3KYy KaK F€OMETPUYECKHE MECTa TOUEK
6.10 OKpyXHOCTBb M KpYT, XOpAa U JUaMETpP, UX CBOWCTBA. B3anmHoe pacronoxkeHne
' OKpPY’KHOCTH U nipsimoii. KacaTenbHas 1 cexymasi K OKpyKHOCTH
6.11 OKpy’KHOCTb, BIHMCaHHas B Yyroj. BrucaHHas M oOIUCaHHAass OKPYXKHOCTU
' TPEYTrOJbHHKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTrpus
6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMmoyronpHUK, poMO, KBaJApaT, X MPU3HAKUA U CBOHCTBA




Tpaneuus, paBHOOOKasi Tpamenus, e€ CBOWCTBa M mNpu3HaKu. lIpsmoyrompHas

6.3
Tpaneuus
6.4 Meron yaBoenuss Menuasnbl. LlenTpanpHas cummerpus. Teopema @aneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUY TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa
6.6 [TomoGue TpeyroapHUKOB, Ko3(pdumuent mnoxodbus. IlpusHakum mnog00USA
' TPeyrojabHUKOB. [I[puMeHeHue Mog00Ms pU pEeLIEHUH TPAKTUYECKUX 3aa4
6.7 DopMyIbl I 0N TPEYTOIbHHKA, Mapajjiesorpamma, pom0a u Tpaneuu
6.8 CoiicTBa miomaneii reomerpuueckux ¢puryp. OTHOLIEHHE TUIOMaNeH MOT00HBIX
' ¢uryp
6.9 Boluncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHUH
' 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 ¥ LEHTpaJbHBIE YIJIbl, YTOJ MEXAY KacaTeJbHOM M XOpJIOH. YTkl
' MEX/1y XOpJIaMU U CEKYILIUMU
6.13 BriucanHbIe ¥ ONIMCAHHBIE YETBIPEXYTONIbHUKH
6.14 B3aumHoe pacnosnoxxeHue AByX okpykHocTed. Kacanue okpyknocrei. OOmiue
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KUJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomerpus
6.1 Cunyc, xocunyc, TanreHc yrioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJECTBO. POPMYJIBI TPUBEACHUS
6. Pemenune tpeyronpbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
' IIPAKTUYECKUX 3a7a4 C UCIOIb30BAHUEM 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
Bexrop, manuHa (MOAyib) BEKTOpA, COHAIIPABJICHHBIE BEKTOPBI, MPOTUBOIOJIOKHO
6.5 HaIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' omepanuu HajJ BeKkTopamH. PasnojkeHune BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOPaM
6.6 Koopaunatsl BekTopa. CkansipHO€ NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE IS




HAaxXOKACHUA OJIMH U YI'JIOB

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTU. YpPaBHEHHUs MPSMOW U OKPYKHOCTU B

6.7 KOOpJMHATaX, IMEPECEUEHUE OKPYKHOCTEH M NpAMbIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKH
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
npencrasienus). [lapamnensusiii nepenoc. [loBopot



ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepsieMOro
TpeOOBaHUS

IIpoBepsieMble TPeOGOBAHUS K NPeIMETHBIM Pe3y/1bTAaTaAM OCBOECHHS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0
o0pa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHSAMU: MHOXECTBO, IOJIMHOXECTBO, OIEpaluu
HaJ MHOXXECTBAMHU; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JI€pPEeBO, LIUKJI, IPUMEHATh UX IPH PELICHUU 3a7a4; YMEHUE HCIIOJIb30BaTh
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 HCTHHHBIC u JIOXKHBIC
BbBICKA3bIBAHUA, IIPUBOAWTL IIPUMCPbBI KW KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBAaHU M

YMeHue onepupoBarh MNOHATHSAMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTAaBHOE YHCJIO, AEIMMOCTh HATYpaJbHBIX YHCEIl, IPU3HAKUA JEITUMOCTH,
[eJI0e YUCIIO, MOJYJb YKciia, OOBIKHOBEHHAs! ApoOb U JecATHYHAs APOOH,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBHIMOIHATH ACHCTBHS C
YucCiiaMi, CpaBHUBATb W YIIOPAJOYMBATHL 4YHCJId, MPCACTABIATL 4YHCJIAa Ha
KOOPJIMHATHOM MPSAMOM, OKPYIJIATh YUCIA; YMEHHUE JENaTh NPUKUAKY U
OLICHKY pe3yJIbTaTa BHIYMCICHUI

YMeHHe OonepupoBarh IMOHATUAMM: CTEIIEHb C ILENbIM IIOKa3aTelleM,
aprudMeTHUeCKUil KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas Apoob,
TOKJIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOW CTENEeHH OoJblle
€MHMIIBI; YMEHHE BBINOJHATH pacu€rhl 1Mo ¢opmynaM, npeoOpazoBaHUs
HENbIX, JPOOHO-PAllMOHATBHBIX BBIPAXEHUN M BBIPAKEHUH C KOPHSMH,
pa3I0KEeHUE MHOTOWICHA HA MHOXKHUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMy1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U pa3HOCTH

YMenue onepupoBaTh MNOHATHUSIMHU: YHUCIOBOE PAaBEHCTBO, YpPaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliath JIMHEWHbIE W  KBaJpaTHbIE YpaBHEHWs, JPOOHO-
palMOHAJIbHBIE YPABHEHHUS C OJJHOM MEPEMEHHOM, CUCTEMBI JBYX JTUHEUHBIX
YpaBHEHUH, TUHEHHBIE HEPABEHCTBA U X CUCTEMBI, KBaIpaTHbIC U TPOOHO-
palMOHAIBHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM YHUCIE IpHU
pEelIeHUH 3aJay U3 JIPYruxX NpeIMETOB U MPAKTHMUECKUX 3a7ad; YMEHHE
HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 M KOOPIAWHATHYIO IUIOCKOCTH ISt
M300paKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIMH, HYIU
(GYHKIMM, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs,




yObIBaHUs, HaumOOJbIIee W HaWMEHbIEe 3HAYCHHUS (QYHKIMH, YMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsAMas MPOMOPIUOHAIBHOCTh, JIMHECWHAsS
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 PEaTbHOW JKU3HU;
YMEHHE BBIPaKaTh (OPMYJIAMU 3aBHCUMOCTH MEXKIY BETMYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudMeTndeckas
U TEeOMEeTpUYEeCKass MPOrpecCMd; YMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIBI CyMMBI U OOIIEro 4jieHa MpU PEIICHUU
3a1ad, B TOM 4YHCIE 3ajad U3 APYTruX Y4eOHBIX NPEAMETOB M peaTbHOMN
KU3HU

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

YMeHue onepupoBaTh MOHATUSAMH: (QUTYpa, TOUKA, OTPE3OK, MpsAMasi, Jyd,
JoMaHasl, YrojJ, MHOTOYIOJbHHMK, TpPEYroJbHUK, pPaBHOOEAPEHHBIN U
PaBHOCTOPOHHUI TPEYTOIBHUKH, MPSIMOYTOJIBHBIN TPEYTOJbHHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTONBHUK,
napajieiorpaMM, poMO, IPSMOYTOJIEHUK, KBAIPaT, TPANCIHs; OKPY>KHOCTB,
KpYT, KacaTelbHas; 3HAKOMCTBO C MTPOCTPAHCTBEHHBIMU (DPUTYpaMU; yMEHUE
pewiath 3a7a4d, B TOM YHUCIIE U3 MOBCEJHEBHOH >KM3HM, Ha HAXOXJIECHUE
reOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3yYeHHBIX CBOWCTB GUIYp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHATHUSIMM: PABEHCTBO (QUIYp, PABEHCTBO
TPEYroJbHUKOB; MapauIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSIMBIX, YToJl
MEXIY MPSIMBIMH, NEPIEHANKYJIISP, HAKIOHHAS, TPOEKIHs, mojgodue Gpuryp,
NOJO0HBIE TPEYTOJIbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHE paclio3HaBaTh PABEHCTBO, CHMMETPHUIO M Tmojobue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KAOILEM MHUPE

YMCHI/Ie OHepI/IpOBaTI) INOHATUAMM: OJINHA, paCCTOSIHI/Ie, erJ'I (BCJ’II/I‘II/IHa
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
IUIOINAAM Kpyra, oObeMa MpsSMOYTOJBHOTO Mapajiesienunesa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CYMME YTIJIOB
TpeyroibHuKa, Teopemy [ludaropa, TPUTOHOMETPHUYECKHUE COOTHOIICHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

12

Ymenue  u3zo0paxkaTb  IJIOCKMe  (GUIypel W HX  KOMOMHAaNuw,
OPOCTPAaHCTBEHHBIE (QUTYphl OT PYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB UM 3JICKTPOHHBIX CPCACTB 11O TCKCTOBOMY WJIM CMMBOJIbHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh MOHATHUSMU: MPSMOYTOJbHAs CHUCTEMa KOOPJIMHAT;
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 YHUCIIE U3 IPYTUX yUYeOHBIX MPEAMETOB U peaibHOU KUIHU

14

VYmMmenne OIICPHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmbl,
TaOJIUIIBI, cpeiHee apudMeTnyecKoe, Mearana, HauooJIbIIee U HANMCHBIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  Habopa;  yMEHHE  H3BIICKATh,
UHTEPIPETHPOBATH U MPEOOPa30OBBIBATH WH(POPMALIUIO, 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),  DJIEMEHTApHOE  COOBITHE  (dJIEMEHTApHBIA  HCXON)
CJIy4alfHOT'O OIIbITa, ClIyyailHOe COObITHE, BEPOSITHOCTb COOBITHS; YMEHHE
HaXOJIUThb  BEPOSATHOCTM  CIy4yalHbIX  COOBITMM B  OmBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHME pellaTh 3ajaud
METOZIOM OpPraHHM30BAaHHOIO Iepedopa U C HCIOJb30BAaHMEM IpaBUIIa
YMHOKEHUS; YMEHUE OLIEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
ABJICHUHM, MMOHUMATh POJIb MPAKTHUUECKU JOCTOBEPHBIX U MaJIOBEPOSTHBIX
COOBITUI B OKpYXarolleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSATHEM
HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHCEJN 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,
ONUCHIBaTh OTJEJIbHBIE BBIJAIOIINECS PE3YJbTaThl, ITOJYYEHHBIE B XOJ€
pa3BUTHSA MaTEMaTUKU KaK HAayKW, IIPUBOAUTH IPUMEPHl MATEMAaTHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX 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 PannonaneHelie yncna. Apudmernyeckue onepaiuy ¢ palMoHAIbHBIMU YHUCIAMU
1.4 JeiicTBuTenpHbIC Yncia. ApUPMETHIESCKHIE OTIEPALUHU C JEHCTBUTEILHBIMU YNCIaAMU
L5 [TpubnmkEHHBIE BRIYMCIICHUS, TIPABUJIa OKPYTIICHHUS, IPUKUIKA U OLEHKA pe3ybTaTa
' BBIYHCIICHUI
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpa)KEHUS (BBIPAXKEHUS C IEPEMEHHBIMHU )
27 Crernenb ¢ 1ensiM nokazateneM. CTeneHb ¢ pallMOHaIbHBIM Toka3ateneM. CBoiicTBa
' CTEIEeH
2.3 MHorouseHbI
24 Anrebpanueckas 1poob
)5 ApudmeTnueckuii KOpeHb HaTypaibHOW creneHu. JlelcTBusa ¢ apudmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTENEHU
3 YpaBHEHHUS 1 HEpAaBEHCTBA
3.1 Ienbie u npoOHO-panioHaNbHBIE YpaBHeHHS. CUCTEMBI K COBOKYITHOCTH YPaBHEHHI
39 Hensie u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB
3.3 Perrenne TekCTOBBIX 3a7a4
4 YucnoBbIe TOCIEN0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN
4.2 Apudmerndeckasi 1 reoMmeTpuyeckas nporpeccuu. opmyiia ciI0KHBIX TPOIIEHTOB
5 DyHKIUU
OyHK1MA, crocoOb! 3aganus pyHkuuu. 'papuk ¢pynknuu. O6nacte onpeaeneHus u
51 MHOKeCTBO 3HadeHui QyHkuuu. Hynu pynkuuu. [IpoMexyTku 3HaKOIOCTOSIHCTBA.
o [IpoMexyTk MOHOTOHHOCTH (QYHKIHMH. MaKCUMyMbl U MUHUMYMBI (YHKIUH.
Haubonsiee n HauMeHbIlee 3HadeHne (PyHKIIMHA HA TIPOMEXKYTKE
6 KoopauHatsl Ha npAMOi U TJIIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBBI KOOpAMHATHI HA MIJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuyeckue Gurypsl U UX CBOMCTBA
7.2 TpeyronbHUK




7.3

MHOroyroJbHUKH

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 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Marematuka. ['eometpus: 7 - 9-e kaccel: 0a30BbIi yPOBEHb: YUCOHHK; 14-¢
u3nanue, nepepadoranHoe, 7-9 kimacc/ Aranacsa JI.C., byty3os B.®.,
Kagomies C.b. u ap., AkuuonepHoe o0iiectBo «M31aTenscTBo

«HpOCBGIHeHI/IC»

METOJANYECKUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Aranacsn JI.C. U3yuenne reomerpun B 7-9 Knaccax: METOIUYECKHE

pekoMmenaaumu 1uis yunrens. — M.: [Ipocsemenne, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

1. Poccuiickas anexkTpoHHas mkoja. https://resh.edu.ru/

2. «Yuun.py» — https://uchi.ru/

3. «Snpexc. Yueonuk» https://education.yandex.ru/home/

4. «SKnaccy . https://www.yaklass.ru/

5. ®okcdopn https://foxford.ru/about

6. «Cupuyc. Onnaitn» . https://edu.sirius.online
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