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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJILHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHWH U B3aUMHOE pACIOJIOKEHHE, OMUPAETCSs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHUIO. [[eHHOCTh M3y4eHHs TeOMETPHUH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCy X JeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynpoBath oOpaTHbie yTBepkaeHU. Ocoboe 3HaUeHuE T0Ka3aTeabHas THHUS
UMeeT JJI yrIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enpr0 M3yueHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUHN KaK MAaTEMaTHIECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLITNXCS B
peanbHOM  kM3HU.  OOydarommiicss  JOJDKEH  HAy4YUThCS  ONPENEIATh
TeOMETPHUECKYI0 (UTYpPY, OIHUCHIBATH CIOBAMHM YEepTEX WM PUCYHOK, HANTH
IJIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYUCIHUTEIbHAS JMHUS B M3yUYCHUU TEOMETPHUHU.
[Ipu pemeHny 3ama4 MPAKTUYECKOTO XapakTepa OOYyYarOUIMCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalTbHBIX IKU3HEHHBIX CHUTyalldi, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYUYEHHOTO pe3yJibTara.

OcoOeHHOCTh YUueOHOTO Kypca yriayOJaéHHOT0 H3YyUYEeHHsI T€OMETPUH COCTOUT B
TOM, YTO OOyYaIOIIHECs HE MPOCTO 3HAKOMSTCS C OTMPEACIIEHHBIMH MOHITHIMH, a
YBEPEHHO OBajeBaloT nMH. CyIIECTBYIOIINE TEMbI MPOrpaMMbI 0a30BOrO Kypca
reOMETPUH U3YyYaroTCcs Ha OoJiee TITyOOKOM ypOBHE, a 00yJarouecs mpruoOpeTaoT
yMEHUS, TMOMOTAIIINE MM YBEPEHHO IMPUMEHSTh CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHke,
a TaKKe IOJIb30BAThCA TMONYYCHHBIMH 3HAHUSMU TIPU PEIICHUU MPAKTHUYECKUX
3a1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3y4aeTcst yriyOlnEHHBIA yueOHBIH
Kypc «['eomerpusi», KOTOpBIM BKIIOYAET CIEAYIOINIME OCHOBHBIE pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpYKHOCTHY,
«YetbipéxyronsHuKny, «[lomoduey», «dmeMeHTs TpuroHoMeTpumny», «Ilnomaxny, a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 vaca (3 yaca B Heento), B 9 kiiacce
— 102 gaca (3 4aca B HefIeINIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUsS M pa3BUTHA reoMeTpud. HadanbHble ITOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHue mmHBI OTpe3Ka,
PAcCTOSIHUE MEXIY TOUYKAMM.

[Tonymiockocts W yroi. Buael yrinos. M3MepeHue BeaUYUH YIVIOB.
BeprukanbHble U cMeXHBIE YIbl. [lapamienbable U EpIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosiaue ot Touku 10 ipsamoit. buccekrpuca yria.

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

[lepBuuHble TMpencCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKEHUH,
CUMMETPHH.

[Ipocrenmme noctpoeHuss. THCTpyMEHTHI 111 U3MEPEHHUM U IOCTPOEHUM.

TpeyroabHuku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIEC, MPSIMOYTOJIBHBIE, TYIOYI'OJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTA
TPEYTOJIbHUKA.

PaBeHctBo TpeyronbHUKOB. IlepBbldi M BTOpPOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yriaMu TpeyrojbHHKa. HepaBeHCTBO
TpeyToJbHUKA. HepaBeHCTBO O IIMHE JTJOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPY>KAIOILIEM MHPE.

IMapananenbHbie npsimbie. CyMMa yrjioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKHUE CBEACHUSA O IOCcTynaTe EBkimaa u o
posin JIo6aueBCKOro B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MpPU3HAKU
napajulesibHbIX  OpsiMbix. CyMma yIrJjoB TpeyrojibHMKa. BHemHWE  yIuibl
TpeyroyibHuKa. CymMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIBHHKAa M CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHbI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, MPOBENEHHON K
runotenyse. [IpaMoyrosbHbIi TpEyroJbHUK C yriioM B 30°.

OxpyxHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacmnosioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas u cexyias K OKpy)HOCTH. OKpyKHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS C IOMOLIBIO IUPKYJISA U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yriia U CEpEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeoMeTpuYecKkue mecra ToueK. OnMcaHHas OKPYXXHOCTb TPEYTOJIbHMKA, €€
HeHTp. MeTo reoMeTpuIeCKMX MECT TOUEK IPH PELICHUH T€OMETPUYECKUX 3a4au.

ITocTpoeHusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIIMX MOCTPOCHHM, 3TaIlbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha [IOCTPOECHUE LIMPKYJIEM U JINHEUKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnNpu3Haku U cBoWcTBa. [IpsAMOyrojspHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOeapeHHas Tpamenus, e€
CBOMCTBA M npu3HaKu. [IpsmoyronpHas tpanenus. CpenHss TMHUS TPAIlCIHH.

Cpennsss TMHUSA TPEYyroJibHHKa. MeToa yJIBOE€HHs MEIHWaHbl TPEYroOJbHUKA.
Teopema o nepeceueHu MeUaH TPEyTrOIbHUKA.

Teopema @aneca, Teopema O IPONOPLMUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITopoOue

[Togobue TtpeyronbHUKOB, KodpdunueHt nomoodus. I[lpuzHaku mogoOus
TPEYroJbHUKOB. IIprMeHeHne nomoOusi NpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tousarne o mmromaau. CBoWcTBa IUIOMIAACH TEOMETPHYECKUX (DHUTYD.
[Ipocreiimme GopMyIbl s IO TPEYTOIbHUKA, MapauieiorpaMma, pomoa u
tpaneuuu. [Lnomaau nogoOHbIX ¢puryp. OTHOILIEHUE TUIONIAAEH TPEYTOJILHUKOB.

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia NPSIMOYTOJIBHOIO
TpeyroyibHUKa. TpuroHomerpuueckue ¢yHkuuum yriaoB B 30° 45° u 60°.
[IponopuroOHaAIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yrabl 1 4eTBIPEXYTOJbLHUKH, CBA3aHHbIE ¢ OKPYKHOCTHIO



BrucaHHbIE ¥ IEHTPAJIBHBIE YIUIBI, YTOJI MEKy KacaTeJIbHOW U XOPAOH. Y TJIbI
MEXIy XOpJaMH M CEeKyIIMMH. DBhucaHHple W ONMCaHHBIE OKPYXXKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOWMCTBA M NPHU3HAKH BIHWCAHHOIO
4eTBIPEXYrOJIbHAKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB oT 0° mo 180°. OcHoBHOE
TPUTOHOMETpPHYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYTOJILHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellleHne MpakTHyecKux
3aJ1a4 ¢ KCMOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3aigau
F€OMETPUYECKOUN ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAM  TPEYTOJIbHHKA,
napajuienorpamma, pombOa, Ttpaneuuu. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOJIBHUKH B OKPYKHOCTH. Teopema o mpou3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEICHNN OTPE3KOB CEKYIIINX, TEOpEMaA O KBapaTe
KacareyqpHOH. [IpuMeHenne npy permeHnn reOMeTpUuYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [Ionstue o roMoTeTHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOW KOA((UIMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbIcH. [lapamienbHOCTh W NEPHEHAMKYJISIPHOCTh
NpsMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkaeHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmysia pacCTOsHHMS OT TOYKM A0 npsamou. [limomans
napajiesorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOIIA[IH.
[IpumeHenne MeTofa KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKHUX
3aj1ayax.

BekTopsl

BekTopbl Ha miockocTd. CloOXeHUWE M BBIYMTAHWE BEKTOPOB — IpaBUIIa
TPEYTOJIbHUKA U NapajiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHME M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, I'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JIEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOTO IPOU3BEACHUS.
CkansipHOE TPOW3BEACHUE M  IpOoeHUpoBaHHE. [IpUMEHEHUE CKaIIpHOTO



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHMS [JJIMH W yrioB. Pemenwue
F€OMETPUYECKHX 3a1a4 C IIOMOIIBIO CKAIAPHOIO MPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLAAb KPYyra

IIpaBuIbHBIE MHOTOYTOIBHUKH. JIIMHA OKpY>KHOCTH. [ 'pagycHas u paauaHHast
Mepa yIVla, BBIYMCIICHME JUIMH AYyr OKpyXHocTeW. [lmomane kpyra, cekropa,
cermeHTa. Mctopuueckue cBeieHnss 00 U3MEPEHUU ITTMHBI OKPYKHOCTH U TUIOLIAAH
Kpyra.

JIBMKeHMS TIIOCKOCTH

[lenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbI NEPEHOC.

[TonsiTue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIBNType, apxurekrype. Kommosuruu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpHUECKUX 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) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSALIEMY POCCHUHUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTH4YECKOM IIKOJBbI, K HMCIOJIB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl YCHEIIHOM NpodeccrOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

CHIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelI0BEUYECKOM
JEATEIbHOCTH, 3TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBHINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH HCCIIEIOBATEIbCKOMN NE€ITEIbHOCTH;

6) ¢puznyeckoro Bocnutanus, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOTO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTHAbIXa, pErysapHas ¢uzndeckas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedhIeKCHH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4ejioBeKa;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHCHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIECH Cpejibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHSAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEO0OXOIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHMU, (HOPMYTUPOBATH WIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0O KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH W
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0cBOEHHUS MpPOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JEHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJIATUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIsT 0000IIEHHS M CpaBHEHHUSI, KPUTESPUH IIPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (GOpPMYyJIHMpPOBaTH U  NPeoOpa3oBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIHNE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JienaTh BBIBOJABI C HCIHOJIB30BAHHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMble U OT
IPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HanboJee MOIXOAIIUN C YIETOM CaAMOCTOSITEIIbHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareabckue 1elCTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHO€, (hOpMHUpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJUTH IO CAMOCTOSITENIFHO COCTABJICGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIEPUMEHTa, OLEHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YIbTaTOB, BBIBOJAOB U 000OIICHHUIA,

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHU 3a1a4H;

BBIOMpATh, aAHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenctaBieHUss UWHGOPMAIMM M WLIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIUU TIO KPUTEPUSIM, TPEIIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:



BOCIPUHUMATH U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHWS 10 XOAYy pELIeHUs 3ajaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0j€¢ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha IOHUCK
pEeIlIeHHUs, COIMOCTABIATH CBOM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
auanora, oOHapy)KMBaTh Pa3IMUhe U CXOJACTBO IMO3UIMH, B KOPpEeKTHOU (opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJCTABISITh Pe3yIbTaThl PEIICHUS 3a/1adu, SKCIICPUMEHTA, UCCIICOBAHMUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3eHTALUU U 0COOCHHOCTEN ayIMTOPHUH;

NOHMMATh U HCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl TIpU peUIeHHH Y4YeOHbIX MaTeMaTHYeCKUX 3a/ay, NPUHUMATH IIeJb
COBMECTHOH JEsTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paboTHI,
pacmpenenats BUABl paboT, IOTOBapHBAThCs, OOCYKIATh MPOIECC U pPe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKHX JIFOACH;

y4acTBOBaTh B TPyNMoOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICUCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4YeCTBO pe3yjbTaTa
KAaueCTBO CBOErO BKJIAJa B OOIIMI pe3yJsibTaT 10 KPUTEPUAM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBUSL.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUsI B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyIIOBOE);

CaMOCTOATENbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMOIPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3yJibTara
pelieHus: MaTeMaTUYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHON IeNu U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpA)XaTh AMOLUHU TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIty 00yueHus B 7 kjiacce 00yJaromuics MOIydUT CIETYIOMNE MPeIMETHBIC
pPE3yJIbTATHI:

Pacno3HaBaTh M3yY€HHbIE TIE€OMETPUYECKHE (UIYpbI, OINpPENeHsaTh HX
B3aMMHOE paCIOJIOKEHUE, H300paxaTb TI'€OMETPUUECKHE (QUTYpPBI, BBIIOJIHATH
YEPTEXKU 10 YCIOBHUIO 3a1a4u. VI3MepsaTh TUHENHBIE U YTIIOBBIE BEJIMYMHEI. Pemarp
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp MPUKUAKY M OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIWYUH IIPEIMETOB B
peaslbHOM KU3HU, pa3MEpOB NPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OO0BEKTOB 10 MOPSAKY BETUUUHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd NPU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, MCIOJIB30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTUYECKUE PACCYKIECHUSA C UCIIOIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCAd MPU3HAKAMHM PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMAHBL, IPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIBHHUKA,
B PELIECHUH I'€OMETPUYECKUX 3a1a4.

OmnpenensTs napajjieIbHOCTb MPSMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a/1aun Ha KJeT4aTol Oymare.

[TpoBOAUTD BBIUMCIICHUS U HAXOAUTH YUCIIOBBIE U OyKBEHHBIE 3HAUEHUS YTIIOB
B I€OMETPUYECKUX 3a7a4aX C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpU MEPECECYCHUH JABYX
MapajuleNIbHBIX MPSAMBIX CEKyILIel. Pemars npakTuyeckue 3a1auu Ha HaXOKIACHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJla U CEPEIUHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKHUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUU 3a]1a4.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMU. Y METh JOKA3bIBATh U MPUMEHSITh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHSATHEM ONMMCAHHOM OKOJIO TPEYroJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHANKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOM K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEePIEHIUKYJISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKUX 3aa4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHUS C ITOMOIIBIO IUPKYJIISA U
JIMHEWKH.

K koH1y oOyuenus B 8 kjiacce 00ydaromuiics NoJyduT CAEAYIOLIUE IPEAMETHbIE
pe3yabTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCS UX CBOMCTBAMHM IPU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarh
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NIPU PELICHUH F€OMETPUUECKUX 3aau.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEUAH TPEyrojbHHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTONbHHUKA U TPAMEIUU, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH TeOMETpUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpEeMy O TPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHSITb UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacrio3HaBaTh UEHTPAIbHO-CUMMETPUYHBIE (DUTYpBl W HCIHOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a7a4.

Brnanets moHsTHSMU MOA00US TPEYTrOJIBHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0Ous U 0 MoAoOHBIX (urypax. Ilonb3oBaThCs MpU3HAKAMU
noj00usl TPEYroAbHUKOB MPHU PEIICHUH T€OMETpUYEeCKUX 3anad. JlokaspiBaTh U
IPUMEHATH OTHOLIEHUS MPOMOPLUUOHATIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh Mo0OKE B MPAKTUUECKUX 33auax.

BeiBonuTh W ucnonp3oBaTh mpocteiimue  GopMmyisl I [UIOLIAAU
TpPEYroJIbHHUKA, NapajljiesiorpaMma, poMOa U Tpaneuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOMIAAb TPEYTroJbHUKA M IUIOAAM MHOTOYTOJBHBIX (UTYD
(momp3ysAch, TNIe HEOOXOIUMO, KaIbKYJISITOPOM). 3HATH OTHOIIEHWE TUIONIAICH



NoJOOHBIX (UTYp U MPUMEHSATh MPHU pEHIeHUH 33Aad. [IpUMeHSATh MoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IIPaKTUYECKUX 3aAa4. CTPOUTHh MaTEMAaTUYECKYIO MOJIEIb B IPAKTUYECKHX 3a7a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIINE JJIMHBI.

Bianerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJA MEXAY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
Y4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3aa4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOJAOOUS W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K koHIiry oO0yueHust B 9 kj1acce oOy4aromuiics MOTyYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIIBIO PA3JIMYHBIE DBJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYTrOoNbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KadbKyJIsSTOpPa) JJIUHbI
Y yTJIbI 1J1s1 HeTAOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThcs GpopMysiaMHu TPUBEICHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM IS HAXO0XJICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUSI Pa3IMYHBIX 2JIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
NpU pEIICHUH TeOMETpUYecKuX 3ajad. [IpuMeHSTh MOJTydYeHHBbIC 3HAHUS TIPU
pEUIEHNU NMPAKTUYECKUX 3a7adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOLIA/U, BBIBOJIUTH
U BJIQJACTh TPUTOHOMETPUYECKUMHU (OopMyJIaMH ISl TUIOHIAAU TPEYroJIbHUKA,
napasuiesiorpamMmma, pom0a, Tparneuuu, BEIBOAUTh U IpUMEHATh hopmyity ['epoHa u
dbopmyIty JUIs TUIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

HNmMeTh npencTaBieHue 0 TOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYAIUSX.

Hcnons3oBath Teopemsl UeBbl 1 MeHenas 1pu peieHuu 3aiay.

Hcnonb30BaTh TEOpEeMbl O BIUCAHHBIX YIjaX, yIJiax MEXIy XOpJaMu
(CeKyIMMHM) U yIJIe MEXKAY KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUHM OTPE3KOB XOPI, O
MPOU3BEACHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboOTaTh C YpPaBHEHHEM
npsIMOM  Ha IUIOCKOCTH. BraaeTs NOHATUSAMHU YTJOBOrO KoddduieHta u
CBOOOJIHOTO 4YJieHA, MOHUMATh WX TE€OMETPUUECKUU CMBICI U CBS3b YIJIOBOTO
kod(ddumreHTa ¢ Bo3pacTaHueM U yObIBAaHUEM JIMHEWHON (QYHKITUU. YMETh peliaTh



METOAOM  KOOpPAMHAT  3aJadd,  CBS3aHHBIE C  NAPAUICIBHOCTBIO U
NIEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSMBIX, HAXOKICHHEM TOYEK
IIEPECEUYECHUS.

BeiBOIUT M BIAAETh YPAaBHCHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOA
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U NpsMbIX. Bianers
dbopMynaMu paccTOSTHUS OT TOYKH JO MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaan. llomp3oBaTbes
METOZO0M KOOpPAWHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PELIEHUHU TEOMETPUYECKUX
U IIpakTU4YeCcKuX 3amady. IIpuMeHsaTs METOX KOOpAMHAT B  IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUYECKUX 3a7a4ax.

Biagerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh HA YHCJIO, BIAJETh IPABWIAMU TPEYTOJIBHUKA W IapajuiesiorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMHU BEKTOpa. DBriaaerp CloKeHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpA Ha YUCJIO B KOOPINHATAX.

WNmets npencrapiienre o 0a3uce (Ha MIOCKOCTH). PackiiaapiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IOIydYeHHbIE 3HAaHHUS B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Bianerp MOHATHEM CKalXspPHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKHUM CMBICI U YBEPEHHO ITOJIb30BATHCS €r0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HATh IUCTPUOYTUBHOCTH CKAJIIPHOIO MPOU3BEACHUS U €TO CBSA3b C
npoerupoBaHueM. IIpuMeHATP CKalsspHOE NPOU3BEICHUE BEKTOPOB  JUIA
HaxOXJIECHUA [UMH M YIjoB. Pemars reomerpudeckue 3amadyd € IOMOILBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcnomp30BaTh CKaIApHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Bianers NMOHATUAMU NMPABWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI T OKPYKHOCTH U PAaJUaHHON MEPHI yIJIa, BBIYUCIIATH IUIOLIAAb KpyTa U
ero yacted. [lonnmare cmbicn yucna w. [IpuMeHATH MONMydYEeHHBIE YMEHUSA IPHU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBEIEHHS 00 U3MEpEeHUHU
JUTMHBI OKPY’KHOCTH U IUIONIAAN KPyTa.

HNmeTrr mnpenctaBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, LEHTpbl CUMMETPUU (QUIYp, LEHTPbHl IOBOPOTA, HAXOJIUThH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHATh NBMXKEHHUS TIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IprMEHATH MONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNPUMEHEHHEM IMOA0OHS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSICh, THE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

7 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Kontpoabnbie  IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Hauana reomerpuu. [Ipocreimmue
reoMeTpUUYecKre GUTYPhl U UX CBOMCTBA 28 1 bubmorexa LHOK
P P ’ https://m.edsoo.ru/78¢c146¢c4
N3mepenne reoMeTpuuecKux BEIMYUH
bu6mmoreka [IOK
2 T 19 1
PEYTOMBHHIKH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTs. CymMMa yriioB 15 | bubnuorexa [JOK
MHOT'OYT'OJIbHHUKA https://m.edsoo.ru/78c146¢4
4 IIpsiMoyroiabHbBIE TPEYTOJbHUKH 7 bubmorexa HOK
p y Tpey https://m.edsoo.ru/78c146¢c4
5 ['eomeTprueckue HepaBeHCTBA 5 1 bubmmorexa [OK
https://m.edsoo.ru/78c146¢c4
OxpyxHocTb. ['eomeTpruueckue mecra
6 touek. [locTpoeHns ¢ TOMOIIBIO LIUPKYIIS 18 1 bubmorexa HOK
N P HPIO THPIEY https://m.edsoo.ru/78c146c4
U JTUHENKN
7 [ToBTOpeHue, 00001IEHNE, 10 | bubmuoreka [IOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/78c146c4
OBILIEE KOJIMYECTBO YACOB I10 102 6 0



8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM undposbie
Ne i/ P Konrposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
N bubnuorexa [JOK
! Herbipexyroabiikn 22 ! https://m.edsoo.ru/a5cb98eb
bu6mmoreka [IOK
2 [Tono6 16 1
OAODHE https://m.edsoo.ru/a5cb98eb
bubmuorexa [JOK
3 I1 16 1
nomab https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u nHauana 13 1 bubnuorexa [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/a5cb98eb
5 VIl 1 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C 20 1 bubnnorexka [JOK
OKPYKHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 10 | bu6nmoreka [JOK
3HaHUM https://m.edsoo.ru/a5cb98eb
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




9 KVIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iaesioB U TEM nmudpoBbIe
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
! Petuetiie TpeyrombHHKOB 22 ! https:/m.edsoo.ru/dddde230
bubnunoreka LIOK
2 ITono6 12 1
OMIODUC TPEYTOILHHKOB https://m.edsoo.ru/dddde230
bubnuoreka [{OK
3 M 10 1
CTOM KOOp/UHAT https://m.edsoo.ru/dddde230
bubnuoreka [IOK
4 B 2 1
CKTOPHI 0 https://m.edsoo.ru/dddde230
bu6nunorexa LIOK
1 1
> Jlnuna OKpY>KHOCTH H ILIOMIA/E KpyTa 6 https://m.edsoo.ru/dddde230
bubmmoteka IIOK
1
6 JIBIKEHIA TIIOCKOCTH 0 https://m.edsoo.ru/dddde230
. [ToBTOpenue, o6odIIEHNE, 12 | bubnunorexa LIOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB I10O 102 6 0

I[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KoaudecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcebl
Hcropus BO3HUKHOBEHUS U
| P | https://m.eds00.ru/81425£42
pa3BUTHS TEOMETPUHU
HauanbHbIe TOHATHS T€OMETPUH.
2 P 1 https://m.edsoo.ru/66bd1736
Touka, npsimasi, OTPE30K, Jy4
HayanpHble TOHATHS T€OMETPHH.
3 P 1 https://m.edsoo.ru/cd8ba681
Touka, npsmasi, OTpE30K, JTy4
[Tonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTeNbCTBE, ONPEAEIICHNH, 1 https://m.edsoo.ru/3deaba2c
CBOMCTBE, TPU3HAKE
B3anmHO€ pacnosioxkeHue TOYEK
Ha npsamon. U3Mepenne JImHBI
5 p p 1 https://m.edsoo.ru/7bdc787b
OTpPE3Ka, PACCTOSTHUE MEKITY
TOYKaMH
B3anmHOE pacnosioxkeHue TOYeK
Ha npsamon. U3Mepenne JiIrmHBI
6 P P 1 https://m.edsoo.ru/7¢94db78
OTpE3Ka, PAaCCTOSTHUE MEKITY
TOYKaAMH
BzauMHOe pacrnonoxeHue ToueK
Ha npsamon. U3Mepenne JiIrmHBI
7 P P g 1 https://m.edsoo.ru/32acfale

OTpEe3Ka, PACCTOSIHHE MEXTY
TOYKaMHU




[TonynnockocTs U yroii. Bupsl

8 https://m.edsoo.ru/582db67b
yriioB. Mi3MepeHne BeIIMUrH yIiIoB

9 Honynnockocts i yroit. Bt https://m.edsoo.ru/23adadfb
yrioB. MI3mMepeHue BelU4YKH yrioB

10 Homynnoexocts i yrox. Buzer https://m edso00.ru/d9a7984f
yriioB. Mi3MepeHne BeIIMUrH yIIOB
BepTukanbHbie 1 CMEXHBIE YTIIbIL.

11 [TapamiensHble 1 https://m.edsoo0.ru/5d957994
NEPIEeHIUKYIISIPHBIE MIPSIMbIE
BepTukanbHbie 1 CMEXHBIE YTIIbIL.

12 [TapannenbHble U https://m.edsoo.ru/e248acal
HepIEHIUKYISIpHBbIE NPSMble
BeprukanbHblie U CMEKHBIE YTJIbL.

13 ITapayienbHbie U https://m.edsoo.ru/ac722276
NEPIEHIUKYJISIPHBIE NTPSIMBbIE
BeprukanbHble U CMEKHBIE YTJIbL.

14 [TapamiensHble U https://m.edsoo.ru/8a68a373
NEePIEeHIUKYIISIPHBIE MTPSIMbIE
BeprukanbHble U CMEKHBIE YTJIBL.

15 [TapannenbHble U https://m.edsoo.ru/5496cede
NEePIEeHIUKYIISIPHBIE MIPSMbIE

16 buccekrpuca yria https://m.edsoo.ru/341fc4b8

17 buccekrpuca yria https://m.edsoo.ru/d71d3cef

18 buccekrpuca yria https://m.edsoo.ru/658ceal f

19 HOMaHafL Buet omanbix. Junsa https://m.edsoo.ru/3ee98ed6
JIOMaHOM

20 Jlomanias. Buast omasbix. Jlmuna https://m.edso0.ru/795496da

JIOMaHOU




21

22

23

24

25

Muoroyronasauku. [lepumetp
MHoOroyrojsHuka. [lonsarue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

Muoroyronasauku. [lepumetp
MHoOroyrojsHuKa. [lonsarue o
BBITTYKJIBIX U HEBBITTYKJIBIX
MHOTOYTOJIbHUKaX

Mmuoroyroasauku. [lepumerp
MHoroyrojsHuka. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

Mmuoroyroasauku. [lepumerp
MHOTroyrojsHuKa. [ToHsaTHE O
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHOTroyrojsHuKa. [ToHsaTHE O
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

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

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

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

https://m.edsoo.ru/d8cel91c

https://m.edsoo.ru/2eec97tb4

26

HNHCTpyMEHTBI JUIsl U3MEPEHUHN U

IIOCTPOEHUN

https://m.edsoo.ru/4bddc13a

27

28

HNHCTpyMEHTBI JUIsl U3MEPEHUHN U

MOCTPOEHUI

KonTtponbHas pabora o Teme

"Hagana reometpun. Ilpocreiimue

reoMeTpruecKue GUrypsl 1 Ux
cBoiicTBa. U3Mepenue
reoMeTpuueckux puryp"

https://m.edsoo.ru/4da74853

https://m.edsoo.ru/74fafc1d




Menuana, 6uccekTpuca 1 BbICOTa

29 https://m.edsoo.ru/867811de
TPEYroJIbHUKA
M 0

30 cAnana, bueceKTpnca i Bpicota https://m.edsoo.ru/c57d7758
TpEyroJibHUKa

31 PaBeHcTBO TpeyrolbHUKOB https://m.edsoo.ru/55aeb92e
Ile 7| 7

32 PBBIH I BTOPOH NPUSHAKH https://m.edsoo.ru/1d9¢c1411
PaBEHCTBA TPEYTOJIbHUKOB
I o o

33 CPBEIH H BTOPOU TpH3HAiH https://m.edsoo.ru/7e1bf96¢c
PaBEHCTBA TPEYTOJIbHUKOB
I o o

34 CPBLIIH BTOPOU HpH3HAKH https://m.edsoo.ru/ff1675ed
pPaBEHCTBA TPEYTOJIbLHUKOB
n o o

35 CPBLITH BTOPOU HPH3HAKH https://m.edsoo.ru/791fa3e8
PaBEHCTBA TPEYTOJIbHUKOB
N o o

36 CPBLIFH BTOPOU HpH3HAKH https://m.edsoo.ru/73fed266
PaBEHCTBA TPEYTOJIbHUKOB
P o

37 aBHo ueﬂpeHHBIe TPEYTOTHHIKH 1 https://m.edsoo.ru/b121d4a3
AX CBOMCTBA
P o

38 apHo Ve,[[peHHBIe TPEYTOIRHMKI B https://m.edsoo.ru/bad93d6a
UX CBOWCTBA
PasaOOEIpE e TpeyTo

39 B . APCHERIC TPEYTONDHIKH B https://m.edsoo.ru/3bclcbe3
UX CBOMCTBA
I1 o

40 PH3HAK PaBHODEAPCHHOTO https://m.edsoo.ru/cb833372
TPEYTOJIbHUKA
[Ipusnak paBHOOEAPEHHOTO

41 p p AP https://m.edsoo.ru/f8143459
TPEYroJIbHUKA
Tpetnii mpu3Hak paBeHCTBA

42 p p p https://m.edsoo.ru/eb295bbc

TPEYTroJbHUKOB




TpeTuii npu3HaK paBEHCTBA

43 https://m.edsoo.ru/33acbe3d
TPEyroJIbHUKOB
T .

44 PETHI TIPHSHAIK pABCEHCTE https://m.edsoo.rw/d1263¢3b
TPEYTrOJIbHUKOB
Durypsl ¢ 0CEBOM CUMMETPHUEH.

45 [Ipumepsl cummeTpuu B https://m.edsoo.ru/2d7971e6
OKPYXaroIlleM MUpe
@urypsl ¢ 0CEBOI CUMMETPHUEH.

46 IIpumepsl cummeTpun B https://m.edsoo.ru/4bdaSb87
OKPYXaroIleM MUpe
K 0

47 " OHTPOIILHA pi OTa O TeMe https://m.edsoo0.ru/d675d6f6

TpeyroabHUKH

48 [TapaynenbHOCTh MPSAMBIX https://m.edsoo.ru/f6a43cc2
Croii

49 BOHCTEA M [PhsHdiH https://m.edsoo.ru/bfa43c8e
MapasuieIbHbIX IPSIMBIX

50 CBOHCTBA H IPH3HAKH https://m.edsoo.ru/26ae5531
napajieIbHbIX MPSMBIX
Croii

51 BOHCTEA M Hpkstar https://m.edsoo.ru/adeb894b
MapasuieIbHBIX IPSIMBIX
Croii

52 BOHCTEA M HphsHar https://m.edsoo.ru/daffc437
MapasuiebHBIX TPSIMBIX
Croii

53 BOHCTBA T TpHSHard https://m.eds00.ru/92b3463c
napajieIbHbIX MPSMBIX
CpoiicTBa 3Ha

54 BOHCTEA M HipksHard https://m.edsoo.ru/5241edea
MapasuIebHbBIX TPSIMBIX

55 CyMMma yriioB TpeyroJibHHKa https://m.edsoo.ru/3791add9

56 CymMa yTJIOB TpeyroJibHUKa https://m.edsoo.ru/c3583ce8

57 Bremnue yrisl TpeyrojbHHUKa https://m.edsoo.ru/6a35a558




58

59

BHemrnue yriibl TpeyrojibHUKa

CyMMa BHYTPEHHHX YTJIOB
MHOI'OyTOJIbHUKA U CyMMa
BHEILIHUX YIJIOB BBIIIYKJIOI'O
MHOI'OyTOJIbHUKA

https://m.edsoo.ru/c21e51cb

https://m.edsoo.ru/4647837a

60

CyMMa BHYTPEHHHX YTJIOB
MHOT'OyTOJIbHUKA U CyMMa
BHEIIHUX YIJIOB BBIIIYKJIOI'O
MHOI'OyTOJIbHUKA

https://m.edsoo.ru/9e52a7{3

61

CyMMa BHYTPEHHHX YTJIOB
MHOT'OYTOJIbHUKA U CyMMa
BHEIIIHUX YTJIOB BBITYKJIOI'O
MHOI'OyTOJIbHUKA

https://m.edsoo.ru/c63e7dee

62

63

64

KonTponbHas pabora no teme
"[MTapamnensHocts. CymMMa yTiioB
MHOTOYTroJbHUKa"

[TpusHaku paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Tpu3Haku paBeHCTBa
IPSMOYTOJIbHBIX TPEYTOJIbHUKOB

https://m.edsoo.ru/43243148

https://m.edsoo.ru/417b63d9

https://m.edsoo.ru/e913daf8

65

66

67

[lepnenauKyIsp ¥ HaKJIOHHAS

CBOMCTBO MEHUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBENEHHON K TUIIOTEHY3€
CBOMCTBO MEHUAHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA,
IIPOBEIEHHON K TUIIOTEHY3¢€

https://m.edsoo.ru/423cc188

https://m.edsoo.ru/4efff7¢9

https://m.edsoo.ru/1edd581b




68

69

[IpsAMOyTroIbHBIN TPEYTOIBHUK C
yriiom B 30 rpatycoB
[IpsaMOyTroibHBIN TPEYTOIBHUK C
yriiom B 30 rpagycoB

https://m.edsoo.ru/a4b9137b

https://m.edsoo.ru/5e8eff35

70

71

72

CooTHOIIEHNS MEX1y CTOPOHAMU
U YTJIaMH TPEYTOJIbHUKA

CooTHo1IEHHs MEX 1y CTOPOHAMU
U yTJIaMU TPEYTOJIbHUKA

HepaBeHCTBO TPEYTOJIbHUKA.
HepaBeHCTBO O OJINHEC JIOMaHOH

https://m.edsoo.ru/9abc71e6

https://m.edsoo.ru/48c64dab

https://m.edsoo.ru/53442791

73

HepasenctBo Mexny
NEPIEHIUKYIJISPOM U HAaKJIOHHOM.
PaccrosiHME OT TOUKM 10 IPSIMOU

https://m.edsoo.ru/a2812546

74

75

KonrtponbHas padora no remam
"IIpsitMmOyTObHBIE TPEYTOJIBHUKH'",
"T'eomeTprueckue HepaBeHcTBA"

OKpyXHOCTb, XOPJIbl U IUAMETPHI,
HUX CBOICTBa

https://m.edsoo.ru/fdd7d25a

https://m.edsoo.ru/273{b3b4

76

OKpyXHOCTb, XOPJIbI 1 TUAMETPHI,
HUX CBOICTBa

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

77

BzauMHoe pacrnionoxxenue
OKPYXHOCTH U MPSIMOIA.
KacarenpHas u cekymas K
OKPYXHOCTHU

https://m.edsoo.ru/1¢13b6d9

78

B3aumnoe pacnonoxenue
OKPYXHOCTH U MPSIMOIA.
KacarenpHas u cexyias K
OKPYKHOCTH

https://m.edsoo.ru/c1935acc




79

80

B3aumHoe pacnonoxenue
OKPYXHOCTH U MPSIMOIA.
Kacarenbnas u cexymas k
OKPYXHOCTHU

OKpy’KHOCTb, BIIUCAHHAs B yTOJl

https://m.edsoo.ru/4f572148

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

81

82

83

84

OKpy’KHOCTb, BIIUCAHHAs B yroJl

ITonsATHE O FEOMETPUUECKOM MECTE
Touek. [Ipumepsl reoMeTpudecKkux
MECT TOYEK Ha IUIOCKOCTH

ITonstue o TCOMCTPUUICCKOM MCCTC
TOYCK. HpI/IMepH TCOMCTPUICCKHX
MECT TOYCK Ha IIJIOCKOCTHU

OnucaHHast OKpY>KHOCTb
TPEYTOJIbHUKA, €€ LIEHTP

https://m.edsoo.ru/44aa9fcf

https://m.edsoo.ru/64£2df8b

https://m.edsoo.ru/b7953¢c8¢

https://m.edsoo.ru/327dfda

85

86

87

OnucaHHast OKpY>KHOCTb
TPEYTOJIbHUKA, €€ LIEHTP
MeTtoa reoMeTpu4ecKUX MECT
TOYEK MPU peIICHUH
reoMEeTPUUECKUX 3a]a4
MeTtoa reoMeTpU4ecKUX MECT
TOYEK MPU peIIeHUN
reOMEeTPUUECKUX 3a]a4

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

https://m.edsoo.ru/1413e85¢

https://m.edsoo.ru/fba82522

88

Meroza reoMeTpUYECKUX MECT
TOYEK IIPU PELICHUU
FeOMETPUYECKUX 3a/1a4

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

&9

Meroza reoMeTpU4ECKUX MECT
TOYEK IIPU PEUICHUH
TEOMETPUUYECKUX 3a7a4

https://m.edsoo.ru/ad17d45a




90

OO6oCcHOBaHUS TPOCTEUIITUX
MOCTPOEHUM, ATaIlbl 3a1a4H Ha
MOCTPOEHUS, PEIICHHE 3a1a4 Ha
MOCTPOEHUE LIUPKYJIEM U
JIMHEVKON

https://m.edsoo.ru/2abb8e45

91

OO0oCHOBaHUS TPOCTEUIITUX
MMOCTPOEHUM, ATaIlbl 3a1a4H Ha
MOCTPOEHUS, PEIICHHE 3a/1a4 Ha
MOCTPOEHHUE IUPKYJIEM U
JIMHEUKON

https://m.edsoo.ru/96a87797

92

93

94

95

96

KonrponbHas pabora no reme
"Okpy)XHOCTh. ['eomeTprueckue
Mecra Touek. [locTpoenus ¢
MOMOIUIbIO IUPKYJIS U TUHEHKN"

[ToBTOpenue n o6obIIEeHHE.
Pemienune 3anay,
WJUTIOCTPUPYIOIINX CBS3H MEXKITY
Pa3TUYHBIMU TEMaMHU Kypca

[ToBTOpenue n o6obIIEeHHE.
Pemienune 3amay,
WLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMHA TEMaMH Kypca

[ToBTOpenue u o6o0IICHNE.
Pemenune 3anau,
WJLTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o6oOIIeHNE.
Pemenue 3amau,

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

https://m.edsoo.ru/ff866c6be

https://m.edsoo.ru/f7¢72{8e

https://m.edsoo.ru/cce86791

https://m.edsoo.ru/fcfde79b




97

98

WJUTFOCTPUPYIOLIUX CBSI3H MEKY
pa3IMYHBIMM TEMaMU Kypca

[ToBTOpeHME 1 0600IIEHNE.
Pemenne 3anau,
WJUTFOCTPUPYIOLTUX CBSI3H MEKTY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3amauy,
WJUTFOCTPUPYIOLIUX CBSI3H MEXKY
pa3IMYHBIMU TEMaMH Kypca

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

https://m.edsoo.ru/e25cd42b

99

[ToBTOpenue u 06o0IICHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBSI3H MEKIY
Pa3MTUYHBIMHE TEMaMH Kypca

https://m.edsoo0.ru/6546b79d

100

[ToBTOpEeHue u 060061IeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOLIUX CBA3U MEXKITY
pa3InYHBIMM TEMaMHU Kypca

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

101

102

Wrorosas koHTposibHasA paboTa

[ToBTOpenue n o6obIIEeHHE.
Pemenune 3amau,
WUTIOCTPUPYIOIINX CBS3H MEXKIY
pa3IMYHBIME TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

https://m.edsoo.ru/575¢eec19

https://m.edsoo.ru/95¢4¢9¢c5




8 KVIACC

KoanuecTBO Yyacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcbl

ITapammenorpamm, ero 3Ha

1 pu /ICHIOTPAMM, ET0 HPHSHAKH H 1 https://m.edsoo.ru/3e6¢bfab
CBOIiCTBa
[TapammenorpaMm, ero Npu3HaKu U

2 pu p ’ p 1 https://m.edsoo.ru/ce552ccc
CBOIiCTBa
IT

3 apjl.]'[ FICTIOTPAMM, CTO HpHsHaKH 1 1 https://m.edsoo.ru/3ce2d995
CBOMCTBaA
ITapammenorpamm, ero 3Ha

4 pv JICTIOTPAMM, CTO HpH3HAKH 1 1 https://m.edsoo.ru/3a278249
CBOIiCTBa
ITapammenorpaMm, ero Npu3HaKku U

5 pv p p 1 https://m.eds00.1ru/99276db3
CBOIiCTBa
IT 0

6 PAMOYTOIBHHI, p(v)M > KBasIpar, 1 https://m.edsoo.ru/dd9cb5d2
WX MPU3HAKU U CBOWCTBA
IIpsamoyroabHUK, poMO, KBagpaT,

7 p y p\, AP 1 https://m.edsoo.ru/5¢ca85b89
WX TIPU3HAKHA U CBOWCTBA
IIpssMOyToALHUK, pOMO, KBaJparT,

8 pAMOY p\, AP 1 https://m.edsoo.ru/b996eced
WX TIPU3HAKHA U CBOWCTBA
IIpssMOyToOALHUK, pOMO, KBaJparT,

9 pAMOY pv AP 1 https://m.edsoo.ru/31da492a
WX MPU3HAKU U CBOWCTBA

10 CpenHsisi TMHUS TPEYTOJIbHUKA 1 https://m.eds00.ru/8567121b

11 Cpenusis TuHUA TPEYroJIbHUKA 1 https://m.edsoo.ru/1d893de3
Tpanenus. PaBHoOenpenHas

12 patielt . . AP 1 https://m.edsoo.ru/5¢528ffd
Tpamnemnusi, €€ CBOMCTBA U MPU3HAKHU




Tpanernus. PaBHoOeapeHHast

13 . N 1 https://m.edsoo.ru/2¢62{8d8
Tpanenus, e€ CBONCTBA U MPU3HAKU
14 [IpsamoyrosnbHas Tpanemnus 1 https://m.edsoo.ru/b3bc15d8
15 Cpenusis nTuHuUs Tpaneun 1 https://m.edsoo.ru/d464bbce
16 Teopema ®aneca 1 https://m.edsoo.ru/3bd6afd3
17 Teopema Paneca 1 https://m.edsoo.ru/99bf8a12
T
18 COPEMa § IPOTOPIHOHABHRX 1 https://m.edsoo.ru/4dbfe435
OTpEe3Kax
T
19 SOPEMa G HIPOTOPIHOHATLHEX 1 https://m.edsoo.ru/e2acebfa
oTpe3Kax
20 lentp macc TpeyrojibHHKA 1 https://m.edsoo.ru/cb8aa849
21 Herrrpabo-cimmeTpiritbie 1 https://m.eds00.1ru/92993ee2
burypsl
KonTponbHas pabora no teme
22 " . " 1 https://m.edsoo.ru/2b2e5eb7
YeThIpEXyroJIbHUKN
[Tono6
23 OAOHE TPEYTOIIBHMKOB, 1 https://m.edsoo.ru/585e52¢5
KO3 UIIUEHT MOA00HS
I1
24 07106HE TPeyroLHAKOB, 1 https://m.edsoo.ru/See7c5t5
KOdpGUIUEHT MoA00HS
25 [Tpu3Haku mog00Ms TPEYTOILHUKOB 1 https://m.edsoo.ru/65e1f337
26 [TpusHaku momoOust TpEyroabHUKOB 1 https://m.edsoo.ru/65a67aa8
27 [Tpusnaky noo0us TPEyroabHUKOB 1 https://m.edsoo.ru/26bcb85¢
28 [Ipu3Haku mogo0us TPEYTrOILHUKOB 1 https://m.edsoo.ru/al9f323a
29 [Tpusnaky no100us TPEyroabHUKOB 1 https://m.edsoo.ru/6¢2¢574d
30 [Ipu3Haku mogo0us TPEYTrOILHUKOB 1 https://m.edso0.ru/544bf7¢2
[Tpumenenue nogo6
31 P AOOIS TP 1 https://m.edsoo.ru/e5Sb79dda

PCHICHUHU IMPAKTUYICCKUX 3a1a1




[Tpumenenue nmonodus mpu

32 https://m.edsoo.ru/2e8a1995
pelLIeHUN MPaKTUYECKUX 3a]1a4
[TpuMmenenue nomoous pu

33 P g P htps://m.edsoo.ru/34964alb
PEIICHUH TPAKTHICCKUX 33129
[Tpumenenue nmoqoous mpu

34 p A p https://m.edsoo.ru/6e768d7b
peUICHUN MPaKTUYECKUX 3a]1a4
I1 §)

35 PHMEHCHHE HOROOHA HpH https://m.edsoo.ru/8b99{b2f
pelIeHUN MPaKTUYECKUX 3a]1a4
[IpuMenenue nomgoous npu

36 p a p https://m.edsoo.ru/9c¢45734c¢
PEIICHUH TIPAKTHYCCKUX 3a1a4
BBeneunue nousatus

37 npeoOpa3oBaHus MOI00US U https://m.edsoo.ru/35f29a42
noJ00HBIX pUryp
KonTtponsHas padbora 1mo teme

38 " p " p https://m.edsoo.ru/4e4e6b8a

ITomoOue

I1 . Coii

39 OHATHE F JTOTHa. L-BoucTsa https://m.edsoo.ru/8c4ff651
TIoIaiel TeOMETPUUYECKUX PUTYp
ITo e romaau. CBoHcTBa

40 AT \{m fa. LBOuCTS https://m.edso0.ru/a9899{f9
ioniaiel reoMeTpUIeCcKux QUryp
II . Coii

41 OHATHE imoma,uﬂ BOHCTBA https://m.edsoo.ru/d95a8a3d
ioniaiel TeoMeTpuIeCcKux QUryp
[Ipocreiimme Gopmynsl s

42 TUIOTIAI TPEYTOIBHHEA, https://m.edsoo.ru/ecff85e5
napasuiesiorpaMma, pomoa u
Tpanenuu
ITpocreimue GopMyIEl 1I1d

43 p (opmymer 2 https://m.edsoo.ru/da582936

IJIOIIAAN TPEYTOJIbHUKA,




44

45

napasuiesiorpaMma, pomoa u
Tparnenuu

[Tpocreiimme Gopmyibl aiis
IUIOIIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneuuu

[pocreiimme hopmysl s
TUIOMIA/IA TPEYTOJIbHUKA,
napasuiesiorpaMma, pomoa u
Tpaneuuu

https://m.edsoo.ru/c52b54a4

https://m.edsoo.ru/eff616¢l

46

[pocreiimme hopmysl s
TUTOIIAAN TPEYTOJIbHUKA,
napaJuienorpamma, pomoa u
Tparnenuu

https://m.edsoo.ru/d9313451

47

[Ipocreiimme Gopmynsl amns
TUTOIAAN TPEYTOJIFHUKA,
napajuiejgorpamma, pomoa u
Tparnenuu

https://m.edsoo.ru/f4565c46

48

[Ipocreiimme hopmynsl amns
TUTOIIAAN TPEYTOJILHUKA,
napajuiesorpamma, pomoa u
Tparnenuu

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

49

[Tpocreiimume hopmybl s
TUTOIAAH TPEYTOJFHUKA,
napajuiesorpaMmma, pomoa u
Tparnenuu

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

50

[Ipocreiimme hopmysl A
IUTOIIA TN TPEYTOIbHUKA,

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




napasuiesiorpaMma, pomoa u

Tpanenuu

51 [Tnomaau mogo0HBIX hUryp https://m.edsoo.ru/321clded

52 [Tnomaau mogo6HBIX Guryp https://m.edsoo.ru/fa27edbf

53 [Tnomaau mogo0HBIX hUryp https://m.edsoo.ru/811427bf
K 3]

54 | OHTpOHHiaﬂ paboTa o Teme https://m.edsoo.ru/5ea697a6

ITmomane

55 Teopema [Tudaropa https://m.edsoo.ru/731749b4
I1 I1

56 pumenenue Teopemt Hngaropa https://m.edsoo.ru/ca9de29b
P PEIICHUH MTPAKTUYECKHUX 3a/1a4
I1 I1

57 pumenerye TeopeMl Ilndaropa https://m.edsoo.ru/5e74a4cc
P PEIICHUHU MTPAKTUYECKHUX 3a/1a4
I1 II

58 pumenerye TeopeME! ITngaropa https://m.edsoo.ru/f7¢58235
NP PELICHNHU TPAKTUYECKHUX 3a/1a4
I1 I1

59 pumenene Teopembl Tndaropa https://m.edsoo.ru/11da84b8
MIPH PEIICHUHU MTPAKTUYECKHUX 3a/1a4
I1 I1

60 pumenene Teopempl ITndaropa https://m.edsoo.ru/339be726
MIPH PEIICHUHU TTPAKTUYECKHUX 3a/1a4
I1

61 POTIOPIMOHAILHBIC OTpE3KH B https://m.edsoo.ru/b8aab9ef
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
ITpomo oHaT € oTpe3

62 POTIOPHHOHATIBHBIC OTPEIKH B https://m.edsoo.ru/db953ad8
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
I1

63 POTIOPIHMOHAIILHBIC OTpE3KH B https://m.edsoo.ru/2d9{6193
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
I1

64 POTIOPIHORAILHHIE OTPESKH B https://m.edsoo.ru/feaa8a6f

IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE




[TponopuroHanbHbIE OTPE3KHU B

65 1 https://m.edsoo.ru/91e936bd
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 HporoptioHanbHble OTpesi & 1 https://m.edsoo.ru/94338f2e
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT'€HC U

67 KOTaHI'€HC OCTPOro yria 1 https://m.edsoo.ru/9bade192
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U

68 KOTaHT'€HC OCTPOro yria 1 https://m.eds00.ru/743b5996
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
CuHyc, KOCUHYC, TAHT€HC U

69 KOTaHI'€HC OCTPOTO yria 1 https://m.edsoo.ru/c45a6fa3
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpuieckie dyniri 1 https://m.edsoo.ru/166d455f
yrioB B 30°, 45° u 60°

71 TPHIOHOMETPHHCCKHE (yHKIHH 1 https://m.edsoo.ru/ce829cl1
yrioB B 30°, 45° u 60°
KonTponbHas pabota mo Teme

72 "Teopema [Iudaropa u Hauana 1 https://m.edsoo.ru/dfc57394
TpUroHoMerpun"

73 BriucaHHbIE ¥ LIEHTPAIIBHBIC YIUIBI 1 https://m.edsoo.ru/9d91{4fd

74 Brincanuelie 1 ieHTpaIbHbBIE YTIIbI 1 https://m.edsoo.ru/f5315¢94

75 BriucaHHbIE ¥ LIEHTPAIIBHBIC YIUIBI 1 https://m.edsoo.ru/3f381¢cb8

76 Brincanuelie 1 ieHTpaIbHbBIE YTIIbI 1 https://m.edsoo.ru/65ad6228

77 Yron hi[excz[y KacaTeLROI i 1 https://m.edsoo.ru/af29367a
Xopaoit

78 YTOIT MY KacaTeIIbHOH i 1 https://m.edsoo.ru/6518ff5e

XOpaou




79

VYTIIBI MEXTY XOpAaMHu U CEKYIIIUMHU

https://m.edsoo.ru/fabe444b

80 Vsl MeXAy XOpJAaMU U CEKyLIUMU https://m.edsoo.ru/39b457af
Broucanubie 1 onucaHHbIE

81 . https://m.eds00.ru/29a3556a
YETBIPEXYTOJIbHUKU
B e e

82 [THCAHTBIC T OTHCAMHRT hitps://m.eds0o.ru/bf3629f6
YETHIPEXYTOJIbHUKHU
CBolicTBa 3Ha CaHHOTO

83 BoHt TB 1 TIPHSHAKH BIMCAHOT https://m.edsoo.ru/9cdcd121
YETBIPEXYTOJIbHUKA
CBoiicTBa ¥ IPU3HAKU BOUCAHHOT'O

84 . p https://m.eds00.1ru/856672a7
YETBIPEXYTOJIbHUKA
Croii

85 BOHCTBa 1 HIPHSHAIKH BITHCAHHOTO https://m.edsoo.ru/97e57143
YEeThIPEXYTOJIbHUKA
CBolicTBa 3Ha CaHHOTO

86 BoHt TB 1 HIPH3HAIKH BITHCAHHOT https://m.edsoo.ru/b9dbea7e
YETBIPEXYTOJILHUKA
Bs3aumHoe pacnonoxxeHne AByx

87 p . By https://m.edsoo.ru/23b3elbl
OKPY>KHOCTEH
B

88 SAMMHOC pavcnonoxceHI/Ie ABYX https://m.edsoo.ru/98d5f141
OKpY’>KHOCTEN

89 Kacanue oxpyxHocTeit https://m.edsoo.ru/2a537dcf

90 Kacanue oxpyxHocTeit https://m.edsoo.ru/falf24ae
O01ue KacarelbHbIE K IBYM

91 B By https://m.edsoo.ru/f7225d2d
OKPY>KHOCTSIM
KonTpomnpHas pabota mo Teme

92 "VTabl 1 4eTBIPEXYTOIBHUKH, https://m.edsoo0.ru/35823298
CBSI3aHHBIE C OKPYKHOCTBIO"
TToBTOpEeHuEe U 0000IIIEHNE.

93 p t https://m.edsoo.ru/2139b22¢

Pewenue 3ana4, WILUIFOCTPUPYIOLIUX




94

95

CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOLTUX
CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpenue u 06o0IICHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIAX
CBSI3U MEXKIY Pa3IMYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/dd55c34a

https://m.edsoo.ru/57af6155

96

[ToBTOpenue u 06o0IICHNE.
Pewenue 3ana4, MIUIFOCTPUPYIOLIUX
CBSI3U MEXIY Pa3IU4YHbIMU TEMaMHU

Kypca

https://m.edsoo.ru/bdc86855

97

[ToBTOpenue u 060061IEHNE.
Pemenue 3aga4, WITIOCTPUPYIOIINX
CBsA3U MCXKY pa3IMYHbIMHA TEMaMU

Kypca

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

98

[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aga4, WITIOCTPUPYIOIINX
CBA3U MCXKY pa3sIMYHbIMHA TEMaMU

Kypca

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

99

[ToBTOpeHme u 0600IIEHNE.
Pemenue 3a1a4, WIUTFOCTPUPYIOIINAX
CBA3HU Me)K}Iy paSJ'H/I‘-IHBIMI/I TEMaMHU

Kypca

https://m.edsoo.ru/ee374849

100

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a1au, MINTIOCTPHPYIOIIMX

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




CBSI3U MEXKY Pa3IUYHBIMUA TEMaMHU
Kypca

101 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/bbb9aa2d
[ToBTOpenue u o6o0IIeHNE.
102 Peiuterine 3a1a1, WwTIOCTPHPYIOLIIX 1 https://m.edsoo.ru/8edc433d
CBSI3M MEXKY Pa3IMUYHBIMH TEMaMU
Kypca
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara nu(ppoBbIe
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero H3yueHusi oOpa3zoBaTejbHbIE
padoThbI padoThI
pecypcsl

CuHycC, KOCUHYC, TAH['€HC yTJIOB OT

1 Y o Y Y 1 https://m.edso0.ru/e58796d5
0 o 180
OCHOBHOE TPUTOHOMETPUUYECKOE

2 P ™ 1 https://m.edsoo.ru/9cdaa7{3
TOKJIECTBO

3 ®opMyJIbl IPUBEICHUS 1 https://m.edsoo.ru/8135fa66

4 DopMyJIbl IPUBEICHNUS 1 https://m.edsoo.ru/225cc643
Pemenue tpeyronbaukos. Teopema

5 pey P 1 https://m.edsoo.ru/13b3f4c7
KOCHUHYCOB
Pemenne tpeyronsHukoB. Teopema

6 They p 1 https://m.edsoo.ru/77741b1d
KOCHUHYCOB
TeopeMa cuHyCcOB 1 https://m.edsoo.ru/8ec758bb
TeopeMa cuHyCOB 1 https://m.edsoo.ru/272ad2c2
Pemenne npaktudeckux 3agad ¢

9 HCTIOJTb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/86149ble
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢

10 MCII0JIb30BAaHUEM TEOPEMBI 1 https://m.edsoo.ru/beaedcas
KOCHHYCOB U TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢

11 UCIIOJIb30BAHUEM TEOPEMBI 1 https://m.edsoo.ru/887ef146
KOCHHYCOB U TEOPEMBI CUHYCOB




Pemrenne IMPAKTUYCCKUX 3a1a4 C

12 UCIIOJIb30BAHUEM TE€OPEMBI https://m.edsoo0.ru/24677719
KOCHHYCOB U TEOPEMBI CUHYCOB
Tpuronomerpudeckue GOpMyIIbI

13 JUTISL TTONIAU TPEYTOJIbHUKA, https://m.edsoo.ru/ed7cd5c6
napa’suiesorpaMmma
Tpuronomerpudeckue GoOpMyJIbI

14 JUIS TUTOLAAM TPEYTOJIbHUKA, https://m.edsoo.ru/6a2e6al5
napa’suiesorpaMmma
Tpuronomerpudeckue GoOpMyJIbI

15 JUIA TUIOLIAHA TPEYrOJIbHUKA, https://m.edsoo.ru/4elef8c8
napajuiejgorpamma
TpuronomeTrpudeckue GOpMyJIbI

16 JUTA TUTOIIAAY TPEYTOJIbHUKA, https://m.edsoo.ru/3a5cbb4d
napajuiesorpamma

17 ®opmyna ['epona https://m.edsoo.ru/7bb39a46

18 ®opmyna ['epona https://m.edso0.ru/388365b3

19 ®opmyna ['epona https://m.edsoo.ru/2ecb6113

20 CDOPM}.I_Ha [UIOTHANH BRITYKIIOTO https://m.eds00.ru/27b95789
YEeTHIPEXYTOJIbHUKA

21 CDOpM}_"Ha fUIOTHANH BRITYKIIOTO https://m.edsoo.ru/abebb6ad
YETBIPEXYTOJIbHUKA

22 Konponbras padora no reme https://m.edsoo.ru/478a3371
"Pemenue TpeyroabHUKOB"

23 XOp/Ipt H TIOTOOHEIE TPEYTOLHHKH https://m.edsoo.ru/f2fce337
B OKPY>KHOCTH

24 Teopema o MPOH3BECHHH OTPE3KOB https://m.edsoo.ru/aed5d81e

XopJa




Teopema o mpou3BeIeHUU OTPE3KOB

25 1 https://m.edsoo.ru/dad6fd14
Xopa
26 Teopemi 0 npomsBecHiL 1 https://m.edsoo.ru/8a34ba7a
OTPE3KOB CEKYIINX
27 Teopemst o nponssenett 1 https://m.edsoo.ru/4ba31a9¢
OTPE3KOB CEKYIIUX
28 Teopema o kBagpate KacaTebHON 1 https://m.edsoo.ru/ce5b8fa9
29 Teopema 0 KBajipaTe KacaTeabHON 1 https://m.edsoo.ru/a3e2a4d5
30 Teopembl UeBsl 1 MeHnenas 1 https://m.edso0.ru/2826623d
31 Teopems! UeBbl 1 Menenas 1 https://m.edsoo.ru/a6221e38
32 Teopembr UeBsl 1 Menenas 1 https://m.edsoo.ru/fb71d126
33 [lonsiTHE O rOMOTETHH 1 https://m.edsoo.ru/fdfb4a53
34 Konponbras padora no reme 1 https://m.edsoo.ru/41c86aa7
"[TogoOue TpeyroJbHUKOB"
YpaBHeHHE NIPSAMOUN Ha IIIOCKOCTH.
35 Y080 Kuoa(b(bHHHeHT " 1 https://m.edso0.ru/448c5cch
CBOOOIHLIN YJIeH, UX
TEOMETPUUYECKHUI CMBICTT
YpaBHEHHE NIPAMOU Ha IIIOCKOCTH.
36 Yri0B0# K? PbPuument 1 https://m.edso00.1u/16€29216
CBOOOIHBIN YJIEH, HX
TEOMETPUUYECKHI CMBICT
[TapannensHOCTB M
37 NEPIEHAUKYIISIPHOCTD MIPSIMBIX 1 https://m.edso00.ru/73197858
(uepe3 yrioBoi KodpPHULIHEHT)
38 YpaBHEHHE OKPYKHOCTH 1 https://m.edsoo0.ru/56d568d9




Haxoxnenue nepeceyeHuit

39 OKPY’>KHOCTEH U MPSIMBIX B https://m.edsoo.ru/del16a63f
KOOpJMHATax
Haxoxnenue nepeceyeHuit

40 OKPYXHOCTEH U MPSAMBIX B https://m.edsoo.ru/a7cc692a
KOOpJIMHATAX

41 CDOPM}:Ha PACCTOAHIA OT TOHIH 1O https://m.edsoo.ru/7113d2cd
npsAMOit
[Imomane mapamienorpamma B

42 KOOpPJIMHATAX, TIOHSTHE 00 https://m.edsoo.ru/d5b8946d
OPUEHTHUPOBAHHOM IIOIIAIN
[IpuMeHeHne MeToaa KOOpAUHAT B

43 MPAKTUYECKU-OPUECHTUPOBAHHBIX https://m.edso0o.ru/d329d65f
FeOMETPUUECKUX 3a7auax

44 Konporsras padora 1o Teme https://m.edsoo.ru/7b8612eb
"Meton koopauHar"

45 BexTops! Ha TI0CKOCTH https://m.edsoo.ru/fdd83ffe
CroxeHue ¥ BbIUUTaHUE BEKTOPOB

46 — MpaBWIa TPEYTOJIbHUKA U https://m.edsoo.ru/b3ebae8c
napasuiesiorpaMma
CroxeHue ¥ BbIUUTaHUE BEKTOPOB

47 — IIpaBUJIa TPEYTOJIbHUKA U https://m.edso0o.ru/334691d5
napajiejaorpamma

48 YMHOKEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/1e58bf2f

49 Koopaunatsl BekTopa https://m.edsoo.ru/266fd8a6
CroxeHue ¥ BRIYUTAHUE BEKTOPOB,

50 YMHO@EHUE BEKTOPA HA YUCIIO B https://m.edso00.ru/8376586b

KOOpJIMHATax




51

52

C10’)keHME U BBIYUTAHUE BEKTOPOB,
YMHOKEHHE BEKTOPA Ha YKCIIO B
KOOpAMHATAX

[TpumeHeHne BEKTOPOB B (hU3HKeE,
LEHTP Macc

https://m.edsoo.ru/461945ef

https://m.edsoo.ru/547a1266

53

[TonsiTre o 6a3uce (Ha MWIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy

https://m.eds00.ru/266e8756

54

55

[Tonsarue o 6a3uce (Ha MWIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy

[TonsiTue o 6a3uce (Ha MIIOCKOCTH).
PaznosxeHust BEKTOPOB 110 Oazucy

https://m.edsoo.ru/e74384c6

https://m.edsoo.ru/fe436b25

56

CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, TEOMETPUYECKUNA CMBICIT
U BBIPAXKEHHE B IEKAPTOBBIX
KOOp/AMHAaTax

https://m.edsoo.ru/8f7bcf4f

57

58

59

JucTpuOyTHBHOCTH CKAJIIPHOTO
IIPOU3BEICHUS

CkansspHO€E TPOU3BENECHUE U
IIPOCLIMPOBAHUE

[IpuMeHeHue cKansipHOro
IIPOU3BEICHUS BEKTOPOB ULt
HAaXOK/I€HUs [UIUH U YIJIOB

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

https://m.edsoo.ru/ce321297

https://m.edsoo.ru/2¢f496a9

60

[IpuMeHeHne CKaIIpHOTO
IIPOU3BEJICHUSI BEKTOPOB ISt
HAaXOK/I€HUs [UIUH U YIJIOB

https://m.edsoo.ru/ef5a5786

61

[IpuMeHeHne CKaIIpHOTO
IIPOU3BEICHUS BEKTOPOB IJIA
HaXO0XJICHUA JUIMH U YTJIOB

https://m.edsoo.ru/a33bfafe




Pemrenne TCOMETPHUICCKHUX 3aaa4 C

62 MOMOILIbIO CKaJISIPHOTO 1 https://m.edsoo.ru/8ba26a82
MIPOU3BEICHUS
Pemenne reomeTpuyeckux 3aaad ¢
63 MIOMOUIBIO CKAISIPHOTO 1 https://m.edsoo.ru/872e¢447b
IIPOU3BEICHUSA
KonTtponpsHast pabora o Teme
64 " | 1 https://m.edsoo.ru/c7363725
Bekropsl
[IpaBusibHBIE MHOTOYTOJIBHUKH,
65 P Y 1 https://m.edsoo.ru/dc799642
BBIYHCIICHUE UX DJIIEMEHTOB
[IpaBuIBHBIE MHOTOYTOJIBHUKH,
66 1 https://m.edsoo.ru/a9d46293
BBIYHCIICHUE UX HJIIEMEHTOB
[IpaBusibHBIE MHOTOYTOJIBHUKH,
67 1 https://m.edsoo.ru/3bda6baa
BBIYHCIICHHE UX DJIIEMEHTOB
[IpaBusibHBIE MHOTOYTOJIBHUKH,
68 P Y 1 https://m.edsoo.ru/eb21d453
BBIYHCIICHUE UX DJIEMEHTOB
69 Yucno m 1 1MHa OKPY)KHOCTH 1 https://m.edsoo.ru/flcfc7bl
70 Yucno m 1 1MHa OKPY>KHOCTH 1 https://m.edsoo.ru/db75392d
71 JnvHa 1yru OKpy»KHOCTH 1 https://m.edsoo.ru/af48eas57
72 JInHa 1yru OKpyKHOCTH 1 https://m.edsoo.ru/d75d981b
73 Pannannas mepa yria 1 https://m.edsoo.ru/15ac12e9
74 Paagnannas mepa yria 1 https://m.edsoo.ru/a61c82c6
[Inomane kpyra v €ro 31€MEHTOB
75 At Kpy 1 https://m.edsoo.ru/e2cb7769
(cexTopa u cermeHTa)
[Inomane kpyra v €ro 31€MEHTOB
76 At Kpy 1 https://m.edsoo.ru/f83e5451

(cexkTopa M cerMeHTa)




HJ'IOH_IaILB Kpyra v €ro 5J€MCHTOB

77 https://m.edsoo.ru/266bed3d
(cexTopa u cermeHTa)
Brluucnenue nepumMeTpoB u

78 riomazaei Guryp, BKIFOYAOIINX https://m.edsoo.ru/6432369
3JIEMEHTHI Kpyra
Beruncnenue nepuMeTpoB u

79 ionaael GUryp, BKIFOYAIOIINX https://m.edsoo.ru/f4a55f98
3JIEMEHTHI Kpyra

80 Kontponbitas o teme "I[HHHa" https://m.edsoo.ru/92cb2e46
OKPY’>KHOCTH U TUIOLIAIb KpyTra

81 LentpanbHas cUMMETpUs https://m.edsoo0.ru/53622857

82 Lletrtparbro-cuMmeTpiibie https://m.edsoo.ru/251c6fal
burypsl

83 IToBopoT https://m.edsoo0.ru/78963ba5s

84 OceBas cummerpus https://m.edsoo.ru/71ae8798
[ToBTOpEeHue u 06061IEeHNE.

85 Penteriie 3a1at, WTIOCTPHPYIOMIX https://m.edsoo.ru/1d15e71d
CBSI3U MEXY Pa3IMYHBIMH TEMaMHu
Kypca

86 Purype, CHMMeTquHHe\, https://m.edsoo.ru/876bfe74
OTHOCHUTEIIEHO HEKOTOPOH OCcH

87 [TapannensHbIN IEPEHOC https://m.edsoo.ru/d7246bac

88 [ToHsiTHE ABUKEHUS U €0 CBOMCTBA https://m.edsoo.ru/883a6de2

89 PaBenctBo duryp https://m.edsoo.ru/da515¢f7
[IposiBeHUsI CHMMETpPUN B

90 MPUPOJE, )KUBOIUCH, CKYJIBIITYPE, https://m.edsoo.ru/6e325d8e

aApXUTEKType




91

92

93

Kommo3unuu asmxeHni
(mpocreiinine npumMepsl)
[ToBTOpeHmEe 1 0600IIEHNE.
Pemenue 3amay, WILTIOCTPUPYIOIINX
CBSI3U MEXY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpenue u 06o0IICHNE.
Pemenue 3a1a4, MWIUTFOCTPUPYIOIINX
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMU

Kypca

https://m.edsoo.ru/72¢75¢€75

https://m.edsoo.ru/1elc5fd8

https://m.edsoo.ru/e5fc1519

94

[ToBTOpenue u 06o0IICHNE.
Pewenue 3ana4, MIUIFOCTPUPYIOLIUX
CBSI3U MEXIY Pa3IU4YHbIMU TEMaMHU

Kypca

https://m.edsoo.ru/b3d98d5d

95

[ToBTOpenue u 060061IEHNE.
Pemenue 3aga4, WITIOCTPUPYIOIINX
CBsA3U MCXKY pa3IMYHbIMHA TEMaMU

Kypca

https://m.edsoo.ru/7c51el3c

96

[ToBTOpEeHue u 06061IEeHNE.
Pemenue 3aga4, WITIOCTPUPYIOIINX
CBA3U MCXKY pa3sIMYHbIMHA TEMaMU

Kypca

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

97

[ToBTOpeHme u 0600IIEHNE.
Pemenue 3a1a4, WIUTFOCTPUPYIOIINAX
CBA3HU Me)K}Iy paSJ'H/I‘-IHBIMI/I TEMaMHU

Kypca

https://m.eds00.ru/96146181

98

[ToBTOpenue u o6o0IIeHNE.
Penienue 3a1au, MINTIOCTPHPYIOIIMX

https://m.edso00.ru/6df69824




99

100

CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpeHmEe 1 0600IIEHNE.
Pemenne 3a1a4, MUTFOCTPUPYIOLTUX
CBSI3M MEXKY Pa3IMYHBIMH TEMaMHU
Kypca

[ToBTOpenue u 06o0IICHNE.
Penienue 3a1a4, WILTIOCTPUPYIOIIAX
CBSI3U MEXKIY Pa3IMYHBIMUA TEMaMHU

Kypca

https://m.edsoo.ru/16119115

https://m.eds00.ru/6579488c¢

101

102

Hroroas xouTpoapHas pabora
[ToBTOpEeHME K 00OOIIEHNE.
Pewenue 3ana4, MILUIFOCTPUPYIOLIUX
CBSI3M MKy PA3TMYHBIMH TEMaMHU

Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102

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

https://m.edsoo.ru/8¢196912




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

7 KUIIACC

Kon
MpOBEPAEMOro
pe3yJbTara

6

HpOBepﬂeMme NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O 061]161"0 06pa30BaHl/lﬂ

['eomeTpus

6.1

Pacnio3HaBaTh W3y4eHHBIE T'e€OMETpUYECKHE (UTYpBI, ONpPEACTSATh HUX
B3aMMHOE pACIHOJOXKEHHE, H300pakaTb TreoMeTpudeckue (Urypsl,
BBITIOJIHSTB YEPTEXKH 10 YCIOBUIO 33/1a4H. MI3MepsTh THHEHHbIC U yTIIOBBIE
BeJIMUMHBL. PemaTh 3a1a4u Ha BBIYHMCIICHUE JUIMH OTPE3KOB U BEIHMYUH
yTJIOB

6.2

Jenatp TpyOyr0 OICHKY JHMHEWHBIX M YTJIOBBIX BEIMYHH IPEIMETOB B
peasbHOM KHU3HU, Pa3MEepOB MPHUPOAHBIX 00bEKTOB. Pa3nnyath pa3mepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUUMHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FTeOMETPUUECKHUM 3a/1a4am

[Tonb30BaThcs MpPU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCIIONb30BAThH
MPU3HAKA U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIHHUKOB MPU PEHICHUU
3a1a4

HpOBOI[I/ITI) JJOTUYCCKUC PacCCyKaCHUA C HUCITIOJIB30BaHHUEM
reOMCTPHUICCKUX TCOPEM

6.6

6.7

6.8

[Tonb30BaThcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJIBHUKOB,
CBOICTBOM MeJuaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYIOJIbHOTO
TpPEyrojbHUKA, B PELIEHUH F€OMETPUUECKUX 3aau

OnpenensaTs NapauIeIbHOCTh NPSAMBIX C IOMOLIBIO YIJVIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OnpenensTh MNapaljIeIbHOCTh MPSMBIX C
MOMOIIBI0 PaBEHCTBA PACCTOSHUN OT TOYEK OIAHOM NPSAMOW JI0 TOYEK
JIPYroi mpsiMou

Pemrate 3amaun Ha KiaeT4aToOM 6YM8.FC

6.9

HpOBOI[I/ITI) BBIYMCJICHHUA U HaAXOAUTh YHCIIOBBIC U 6YKB€HHI)I€ 3HA4YCHUA
YIJIOB B TCOMETPHUYCCKUX 3aaadaX C HCIOJIb30BAHUEM CYMMBbI YIJIOB
TPECYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, O6pa3OBaHHBIX npu
NepeCcCUYCHU  ABYX  NapPaJUICIbHBIX MMpAMBIX CCKyu.ICfI. Pemarn
MPAKTUYCCKUC 3a/]aY1 HA HAXOKACHUC YTIJIOB

6.10

Brnaners moHATHEM T€OMETPHYECKOIO MECTa TOYEK. YMETh ONPENeATh
OWCCEKTPUCY yTIila W CEePEAVHHBIM TEPHEHIANKYJSIp K OTPE3Ky Kak
reOMETPUUYECKUE MECTA TOUEK




6.11

@opMynHMpPOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U IMAMETpa
OKPYXKHOCTH, IOJIb30BATBCA HMX CBOWCTBAMHU. YMETh HPUMEHATH 3TH
CBOICTBA IIPU PELICHUHU 33124

6.12

BiiageTs noHsiTHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € meHtp. [lonp3oBaThes akTaMud O TOM, YTO OHCCEKTPHUCHI
YIJIOB TPEYrojbHUKA MEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO
CepeIMHHBIC TIEPIICHIUKYJIAPHI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS
B OJJHOH TOYKE

6.13

Bnanets noHsTHEM KacaTeabHOM K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMON
0 NEPIEHIUKYISIPHOCTH KacaTeJIbHON U pajuyca, IPOBEIEHHOIO K TOUKE
KacaHus

6.14

6.15

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

ITons30BaThCA HpOCTGfIH.IPIMH TCOMETPUICCKUMU HCpaBCHCTBaMH,
IIOHHUMATDh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

[TpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE TOCTPOCHHUS C TOMOIIBIO IIUPKYJIS
U JJUHEWKU

HpOBepﬂeMble NPEAMETHBLIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOI
06pa30BaTeJ’le0ﬁ nporpamMmmbl OCHOBHOI'O oﬁmero 06pa30Ba1mﬂ

I'eomeTpus

Pacno3HaBaTh OCHOBHBIE BH/IBI IleTI:»IpéX}’l“O.J'IIJHI/II(OB, HUX OJJICMCHTEI,
MOJIb30BAaThCS UX CBONMCTBAMU IIpU pCHICHUH I'COMETPUUCCKUX 3aJ1aYq

6.2

6.3

6.4

[IpuMeHsATh CBOWCTBA TOUYKHU MIEPECEUCHMS MEIMAH TPEYTOIbHUKA (IIEHTpa
Macc) B pEIICHUH 3314

Bnagers nOHATHEM CpedHEW JMHMM TpPEyTrOJIBHMKA W Tpalelyy,
IPUMEHATh HX CBOMCTBA IIpU pEHIEHHMH TE€OMETPUYECKUX 3alad.
ITonb3oBatbes Teopemon Paneca ¥ TEOPEMOM O NIPONOPLUOHAIBHBIX
OTpPE3Kax, MIPUMEHATH UX JJIA PCHICHUSA NPAKTHYCCKUX 3a1a4

[TpuMeHsATH  OpU3HAKK  [MOAOOUS  TPEYrOJILHUKOB B pEIIEHUH
reOMETPUYECKUX 3a/1a4

6.5

[Tonb3oBatbes TeopeMoil Iludaropa s pemieHUs T€OMETPUUYECKUX H
MMPAKTUYCCKUX 3a7a4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIIb B IPAKTHYCCKUX
3aJ1a4ax, CaMOCTOSITENIbHO JEJaTh YEPTEK U HAXOIAUTh COOTBETCTBYIOIINE
JUTAHBI

6.6

BJ'Ia)IeTI) IMOHATHUAMU CHHYCA, KOCHHYCa M TaHI'€HCa OCTpOro yria
NpAMOYIT'OJIbHOTO TPCYrOJIbHHKA. Ilonp30BaThCd STUMH ITOHSITHSIMH JJIsA
peICHUS NPAKTUYCCKUX 3a1a4




6.7

Beruncnsate  (pa3nUyHBIME - CIIOCOOAMH) TUIONIA[h TPEYTOJbHUKA H
MJIOMIAIM  MHOTOYTOJNIBHBIX  Quryp (Monb3ysch, TIe HEOO0XOIUMO,
KaJIbKyJISATOPOM). [IpUMEHSTh TOJy4YeHHBIE YMEHHSI B TPAKTHYECKUX
3ajauax

6.8

Bragets MOHATHAMHM BIOUCAHHOTO W LEHTPAJIBHOrO YIJIA, UCIOJIb30BATh
TEOPEMbI O BIUCAHHBIX yTJIaX, YIJIax MEXIy XOpAaMH (CeKYyIIUMH) U yTiie
MEXIy KacaTeJIbHOW U XOpJOM MPU PEIIEHUH F'€OMETPUUECKHUX 3a/1a4

6.9

6.10

Bilagers MOHATHEM  ONMCAaHHOIO  YETBIPEXYTOJIBHUKA, IPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a]1a4

[TpuMeHSTh OTYYCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJICNIA JIIsl 3a/1a4 peallbHOW JKU3HU U TMPOBOJUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C IPUMEHEHUEM ITOI00USN TPUTOHOMETPUH (TIOJB3YSCH, e
HE00XO0AMMO, KAIBKYJISITOPOM )

9 KJIACC

Kon
NpoBepPsSiEeMOro
pe3yJbTara

6

6.1

6.2

6.3

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeILHOI MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHUsA

I'eomerpus

3HaTh TPUTOHOMETPUYECKUE (PYHKLUHU OCTPBHIX YIJIOB, HaXOAUTh C HUX
[OMOILBIO  PA3JIMYHBbIE BJIEMEHThl MPSIMOYI'OJIBHOIO TPEYIrOJbHUKA
(«pelieHue MPSMOYTOJBHBIX TPEYTroJbHUKOBY»). HaxomuTs (¢ momouisio
KaJIbKYJISITOpA) JUIMHBI U yTJIbl AJ1 HeTaOJUYHbBIX 3HAUYEHU N

ITons3oBaThCA (I)OpMy.TIaMI/I MMPpUBCACHUA n OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM [UId HAXOXKIACHUA COOTHOILIEHUM
MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

Hcnons30BaTh TCOPEMbI CHHYCOB H KOCHUHYCOB [JIsI HAXOXKICHUA
Pa3jIMYHbIX JJICMCHTOB TPCYTr'OJIbHUKA («pemeHI/Ie TPEYyT: OJ'ILHI/IKOB))),
MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

6.4

6.5

Brnagets moHsTHSMH TIpeoOpa3oBaHUsl MMOJ00US, COOTBETCTBEHHBIX
aeMeHTOoB To00HBIX (uryp. [lomp3oBarbest CBOMCTBaMU MOA00US
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JIMHBI U HAXOAWUTH YTJBI Y
nono6uex Quryp. IlpuMeHATH cBoOWCTBAa TOM00MS B MPAKTUYECKUX
3aJa4ax. YMeTh MPUBOAUTH MPUMEPHI TOJIOOHBIX GUTYP B OKPYKAIOIIEM
MUpe

[Tonb30BaTbcs TeopeMaMu O TMPOU3BEIACHUM OTPE3KOB XOpHA, O
MPOU3BEJICHUN OTPE3KOB CEKYIUX, O KBaJApare KacaTeJIbHOU

6.6

[Tonb30BaThCs BEKTOpaMU, IOHUMATh UX T€OMETPUYECKUI U (pU3HUECKUi
CMBICJI, IPUMEHSATH UX B PEIICHUN F€OMETPUUYECKUX U PU3NUECKUX 3a]1a4.




[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JUIUH U
YIJIOB

6.7

6.8

6.9

ITons30oBaThCs MCTOAOM KOOpAWHAT Ha IUIOCKOCTH, HNPHUMCHATH €TI0 B
PCIICHUN TCOMECTPUUCCKHUX U MIPAKTUYCCKUX 3a/1a4d

Brnagets noHATUSMEU IPABUIIBHOTO MHOTOYTOJIbHUKA, JJTMHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTU U PaJlMaHHOM Mephl yria, YMETh BBIYUCIISTH
wionaab Kpyra u ero uacteil. IlpuMeHATr moidyyeHHBbIE yMEHHUS B
MPaKTUYECKUX 3a/1a4ax

Haxoauth ocu WM LEHTPHl CUMMETPUH (UTYDP, NMPUMEHSTh ABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasx

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHKS HA TPAKTHUKE — CTPOUTH MAaTEMAaTHIECKHE
MOJICTM NIl 3a7a4 pealbHOM JKU3HM W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C TIPUMEHEHHUEM MOJ00USN TPUTOHOMETPUIECKUX (DYHKITHIA
(MoB3ysCh, i€ HEOOX0IUMO, KATBKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
Hauanbnubie noustusa reomerpuu. Touka, npsmasi, OTpe3okK, Jyd. Yrou. Bujsl
6.1 yriioB. BeprukanbHble M CMexHbIE yrubl. buccekrpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [TapamiensHoCTh U NEPIEeHIUKYIIPHOCTD IPSIMBIX
62 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cumMmeTpuH. [Ipumepsl
' CUMMETPHUU B OKPYKAIOILEM MUDPE
6.3 OCHOBHbBIE TOCTPOEHUSI C IOMOIIBIO LUPKYJIss U JIMHEHKU. TpeyroybHUK.
' BricoTa, Mennana, 6uccekTpuca, MX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYTrOJbHUKA
6.5 CBoiicTBa U NpU3HAKU paBHOOEAPEHHOro TpeyrojabHUKa. [Ipu3Haku paBeHcTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NpU3HAKKU NapajuleIbHBIX NpsAMbIX. CymMMa yIJIOB TpeyroJibHHKA.
' Baewnue yrisl TpeyrojipHuKa
[IpssmoyronbHbll  TpeyroibHUK. CBOHCTBO  MeIMaHbl  NPSMOYTOJBHOTO
6.7 TpEyroJbHUKA, IPOBEAEHHOW K  rumoreHyse. IIpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYTONBHBIN TPEYroIbHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, TeopeMa o OousiblieM yriae u OoJiblIeld CTOPOHE TpPEeyrojbHHUKA.
[lepnieniuKkysip U HAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma W CEpeIMHHBIN
' NIEPIEHIUKYIISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpy>KHOCTb U KpYT, XOpJla U AMAMETP, UX CBOMCTBA. B3aumMHoOe pacnonoxeHue
' OKPY’KHOCTH U nipsimoii. KacarenbHast v cexy1asi K OKpyKHOCTH
6.11 Oxpy’KHOCTb, BNMCaHHas B yroi. BrnucaHHas M onucaHHas OKpY>KHOCTH
’ TPEYTrOJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
6 I'eomerpus
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamemus, e€ cBoiicTBa M npusHaku. [IpsMoyronbHas
' Tpaneus
6.4 Meron ynBoenus Mmenuanbl. LleHTpanpHas cumMmerpus. Teopema Paneca u
' TEopeMa O IPONOPLUOHAIIBHBIX OTPE3KAX
6.5 CpenHue TMHUY TPEYTOJbHUKA U Tpanenuu. L{eHTp Macc TpeyrojibHUKa
6.6 [Tomobue TpeyrompHUKOB, Ko3hduument mnoxodus. Ilpusznaku momodus
' TPeyrojabHUKOB. [I[puMeHeHue nogo0us pu pelIeHUH TPaKTUYECKHUX 3aa4
6.7 DopMyIbl I IO TPEYTOIbHHKA, Mapajjiesorpamma, pom0Oa u Tpaneun
6.8 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHOIIEHHE IUTOIIAAEH
' HOJOOHBIX (Uryp
6.9 Brrunciienue miomanei TpeyrojJibHUKOB M MHOTOYTOJBHMKOB Ha KJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' MPAaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpSIMOYTOJIbHOTO TpPEyroJbHUKA.
6.11 OcCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. TpPUrOHOMETpHYECKHE (PYHKIIHH
yrioB B 30°, 45° u 60°
6.12 BrnucanHble U LEHTpaIbHbIE YIJIbI, YTOJI MEXKIY KacareabHOW M XOpIOM. YTIibl
' MEXJ1y XOpJIaMU U CEKYILIUMU
6.13 BrnucanHnble 1 onucaHHbIE YEThIPEXYTOIbHUKH
6.14 BsanMHuoe pacnonoxxenne nByX okpyskHocteil. Kacanue okpyxHocteir. O0mme
' KacaTeJIbHbIE K IBYM OKPYKHOCTSIM
9 KVIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomeTpus
6.1 Cunyc, xocunyc, Tauredc yrioB otT 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHHYCOB. PerieHue
’ IIPAKTUYECKHX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpazoBanue mogobus. [1ogo01e cOOTBETCTBEHHBIX 2JIEMEHTOB
6.4 Teopema 0 ImpoU3BEAEHUH OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEAECHUHN OTPE3KOB
' CEeKYILIUX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, /umHa (MOAYJb) BEKTOpA, COHAMPABICHHBIE BEKTOPBI, IPOTHUBOIMOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,

Oorcpanru HaJl BCKTOpPaAMMH. Paznoxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBIM
BCKTOpaM




Koopaunatsl BekTopa. CKalsipHOE IMPOU3BENECHUE BEKTOPOB, NPUMEHEHHUE IS

6.6 HAaxO0KJICHHUs JIIUH U YTJIOB
JlexapToBbl KOOpAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOW U OKPYKHOCTH B
6.7 KOOpJMHATaX, NePECeYeHNE OKPYKHOCTEM M IpsAMbIX. MeTox KOOpPAMHAT U €ro
IIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJILHUKH
6.9 JlinHa okpyHocTU. I'pasycHas U paguaHHas Mepa yrja, BBIUMCICHUE JUIMH JyT
' OKPYKHOCTE
6.10 [Tnomane kpyra, cekTopa, CerMeHTa

6.11

JIBU>KeHHsI IUIOCKOCTHM M BHYTpEHHUE CUMMeTpuu Guryp (dJIeMeHTapHbIe
npeacrasnenus). [lapamiensusiii nepeHoc. [ToBopor




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

Kon
NpoBepsieMOro
TpeOOBaHMs

IIpoBepsieMble TPeOGOBAHUS K MPeIMETHBIM Pe3yJ1bTAaTaAM 0CBOECHHS
OCHOBHOM 00pa3oBaTe/JIbHOM MPOrpaMMbl OCHOBHOT'0 001IIEro
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUAMH: MHOXKECTBO, IMOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATh MOHATUSIMHU: rpad,
CBSI3HBIN rpad, AepeBo, MUK, IPUMEHSITh UX IIPU PELUICHUH 33]1a4; YMEHHE
UCIOJIb30BaTh Ipaduueckoe MpeACTaBICHHE MHOXKECTB JUIsl OMHMCAHUS
peabHBIX MPOLIECCOB U SBICHUH, TIPU PEILICHUHU 33/1a4 U3 IPYTUX y4eOHBIX
IIPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHUAMH: OIPCACICHUEC, aKCHOMa, TCOpEMa,
JOKa3aTCJIbCTBO, YMCHHC paciio3HaBaThb HCTHUHHBIC n JIOXKHBIC
BBICKA3bIBAHUA, IIPUBOAUTL IIPUMEPBI MW  KOHTPIIPUMCPLI, CTPOHTH
BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUU

YMeHHEe OnepupoBaTh MOHATHAMU: HATYpPaJbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, JEIUMOCTbh HaTypaabHbIX YUCEIl, IPU3HAKHU JEIUMOCTH,
LIEJIOE YUCII0, MOJYJIb YHCIa, OOBIKHOBEHHAs! 1pO0b U JIeCITUYHAs! 1pOo0b,
CTaHJApPTHBIN BUJI YMCJIA, PALIMOHAIBHOE YHCII0, UPPALMOHAIIBHOE YHCIIO,
apu@mMeTHuyecKuil KBaJpaTHbIM KOPEHb; YMEHHUE BBINOJIHATH NEHCTBUS C
YUCJIAMM, CPAaBHUBATh M YIIOPSAOYMBATH YHCIIA, IIPEACTABIATh YUCIIA HA
KOOPJIMHATHON NIPSIMOM, OKPYIJIATh YHCIIA; YMEHHUE JelaTh NPUKUAKY H
OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue onepupoBarh MOHATUAMU: CTEIEHb C LEJIbIM IOKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHUE BBITIONHATh Pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
HEJBIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YHUCJIE C UCIIOJIb30BAaHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHSITHSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM TMEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE peliaTh JUHEWHble M KBaJpaTHbIE ypaBHEHHUS, JPOOHO-
paloOHaJIbHBIE YPaBHEHUS C OJHOM IEPEMEHHOW, CHCTEMBI JIBYX
JUHEWHBIX ypaBHEHUWH, JHMHEWHbIE HEpaBEHCTBA U MX CHCTEMBI,
KBaJ[paTHbIE U TPOOHO-pallMOHATILHBIE HEPABEHCTBA C OJJHOM NEPEMEHHOM,
B TOM YHCJIE IIPH PELIEHUH 33]a4 U3 IPYIHX NPEAMETOB U NMPAKTUYECKUX
3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAUHATHYIO MPSIMYIO U KOOPJIUHATHYIO
IJIOCKOCTh JIJ1s1 U300pakeHusl pellieHui ypaBHEHH, HEPaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMU: (YHKIMA, Tpapuk (QyHKIUH, HyIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, MPOMEKYTKH BO3PACTAaHUS,
yObIBaHMsI, HanOoJbIlee M HAaWMMEHbIEe 3HAYeHUS (YHKLIUH;, YMCHHE
ONEepUpPOBaTh TOHATUAMH: MpsMas TMPONOPUUOHAIBHOCTh, JIMHEHHAs
GyHKIMs, KBagpaTHyHas (yHKOWs, OOpaTHas NPOIOPIHOHATIBHOCTD,
napabosa, runepooa; yMeHue CTpouTh rpaduku QyHKIHMA, HCIIOIB30BaTh
rpaduKy A7 OTPENETICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 APYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH,
yYMEHHUE BBIpaXKaTh (POpMyJiaMH 3aBUCUMOCTH MEXIY BEIIMYMHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, (OPMYIIBI CYMMBI M OOIIETO YICHA MPH
pelIeHnH 3a7a4y, B TOM YHCIE 33Jad U3 JPYTUX y4eOHBIX NMPEIMETOB U
peanbHON JKU3HU

VYMeHue peuars 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ HAa MPOLEHTHI, J0JIH
Y 4aCTH, IBUJKEHUE, padoTy, LIEHy TOBapOB U CTOUMOCTb IMOKYIIOK U YCIYT,
HaJIOTH, 3aJauyd K3 oO0JacTU YIpPaBJIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHHE COCTABIISITh BbIPAXKEHUS], ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEIOBATH IOIYYCHHOE DPEILICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYUYEHHBIX Pe3yJIbTaTOB

10
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsimMast, IyY,
JOMaHasi, YroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, PaBHOOCIPEHHBI H
PaBHOCTOPOHHUI  TPEYrOJbHUKH, HPSIMOYTOJIbHBIA  TPEYroJbHUK,
MeauaHa, OHMCCEeKTpuca U BbICOTa TPEYroJIbHHUKA, YETBIPEXYTOJIbHUK,
napaujienorpaMM,  poM0O, NPSAMOYTOJBHUK,  KBajpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMH
burypamu; yMeHue pemiath 3a1a4u, B TOM YUCIIE U3 TOBCETHEBHOM XKHU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKHUX BEJIMYMH C NPUMEHEHUEM H3Y4YECHHBIX
CBOICTB Quryp u ¢pakroB

VYMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYyp, pPaBEHCTBO
TPEYTrOJIbHUKOB; MapajlIeIbHOCTh U IEPIEHIUKYIAPHOCTD MPSAMBIX, YTOJ
MEXIY HNpSAMbIMH, NEPHEHIUKYISAp, HAKIOHHAsA, NPOEKUIMs, Mojodue
¢buryp, nmogoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH MU
NpsIMOM; yMEHME paclo3HaBaTh DPABEHCTBO, CHUMMETPHUIO M I0A00He
¢buryp, napajsieaIbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMBIX B OKPY’KaOLEM
Mupe

YMeHue onepupoBarh NOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeIWYMHA
yria, CHHYC U KOCHHYC yTJIa TPEyTOJIbHUKA), IIJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl TpPEeIMETOB M OOBEKTOB B OKPYKAIOLIEM MHpE; yMEHHE
MPUMEHSTHh (POPMYJIbI IEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKpPYXXHOCTM W  IUIOUaAd  Kpyra, oObeMa  MpsSIMOYTOJbHOIO
napajuiejienunesa;  yMEHWE  IOPUMEHATh  NPU3HAKA  PABEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpPEYIOJIbHUKA, TEOPEMY




[Tudaropa, TPUrOHOMETPUUECKHUE COOTHOIICHUS AJISi BHIUMCIICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenune u300pakaTh IUIOCKME (QUTYpel W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBbIE (QUTYpbl OT PpPYKH, C TOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATUAMU: NPAMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA
YKCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHME HCIIOJIB30BATh
BEKTOPBI U KOOPAMUHATHI JJIs IPEICTABICHU JaHHbBIX U PELICHU 3a1a4, B
TOM UHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU

14

VMeHHe oneprupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIC THATPAMMBI,
TaOJIMIBI, CpelHee apuMETHUeCKOoe, MeIuaHa, HauOoJblIee W
HaMMEHBIIICEe 3HAUCHHS, pa3MaxX YMCIIOBOrO HabOpa, yMEHHE W3BJICKATh,
HHTEPIPETUPOBATH M MTPe0OPa30BhIBaTh HHPOPMAILIUIO, IPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JHarpaMmax, OTPaKaroIIy0 CBONCTBA U XapaKTePUCTHKH
pEalbHBIX IMPOIECCOB M SBJICHUI;, yMEHHE pPACclO3HABATh HM3MEHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue omnepupoBaTh IOHATUSAMU: CIIy4alHbIM ONBIT (CiTydalHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTapHbIH  HCXOJ)
CIIy4ailHOTO OIbITa, CIy4aiiHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUThb  BEPOSTHOCTH  CIy4aWHBIX COOBITUH B  ONBITax C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE pelaTh 3a1a4u
METOZI0M OpraHM30BaHHOIO Iepedopa M C MCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHWBaThb BEPOATHOCTH peabHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHHIX
COOBITHI B OKpY’)KalOIIEM MHpPE M B >KU3HHM; 3HAKOMCTBO C IMOHITHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ H3y‘-IeHHLII>i METOJ AJIA pCIICHU 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MAaTEMATUUCCKHUX 3aK0HOM€pHOCTeI\/JI B IIpHUpOAC U
JKU3HH, PACIIO3HABATh MPOABIICHHUEC 3dKOHOB MATCMATHKU B HCKYCCTBC,
OIMUCBIBATh OTACJIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOJIC
Pa3BUTHA MAaTEMAaTUKN KaK HAYKHU, IPUBOAWUTD IMIPUMEPBI MATEMATHICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




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

Kon IIpoBepsieMblii 3JIeMEHT CO/IEPKAHUS
1 Yuciia 1 BIYUCICHUS
1.1 Harypanbnbie u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LEIbIX YUCEeT
12 OOBIKHOBEHHBIC M JECSITHUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC TIEPUOTUUECKIE
npodu
1.3 Panmonanehbie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenpHbie 4ucla. ApudMeThdecKkue orepanud ¢ JCHCTBUTEIbHBIMU
' YHCIIaMU
L5 [Tpubnuxeénnbie BI:I‘II/IUCJIeHI/I}I, npaBuja OKpYIJEHUs, MPUKUAKA M OLICHKa
pe3ybpTaTa BEIYUCICHUM
2 AnrebpandecKkue BbIpaKeHUS
2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ paluoHalbHBIM NOKa3zaresneM. CBOMCTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmernueckuii KOpeHb HaTypaibHOH creneHu. [leiicTBus ¢ apuMeTHIECCKUMH

23 KOPHSIMU HAaTypaJIbHOW CTETEHU
3 VYpaBHEHUSI U HEPABEHCTBA
31 Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHMs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUit
39 Hensle u npoOHO-palioHanbHble HepaBeHCTBAa. (CHCTEMbl M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemnrenue TekcTOBBIX 3a7a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas 1 reomeTpuueckas nmporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
5 OyHKINH
@Oynk1us, cocoObl 3aaanus yHkuun. I'paduk pynxmaun. O6nacTs onpeaeneHus u
51 MHOeCTBO 3HaueHUH pyHkuuu. Hynu ¢pynkuun. [IpoMexxyTKH 3HAKOOCTOSIHCTBA.
o IIpoMeXyTKH MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI (YHKIHUH.
HauOonbiiee n HaumeHblee 3Ha4YeHUE (PYHKIMU Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMOii U TIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




7.1

I'eomerprueckue GpUrypsl 1 UX CBOMCTBA

7.2 TpeyroapHuK
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruieCKrX BETMYUH
7.6 Bexropsl Ha m10CcKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padm




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

« ['eometpus, 7 - 9-¢ xnacc/ Atanacsu JI. C., byry3os B. @,
Kanomres C. b., AkimonepHoe o0miectBo «M31aTenbcTBO
«ITpocsemenue» 2023

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

e IIporpammbl ocHOBHOTO 00111eTO 00pa3oBanus MockBa «IIpocBenienue»

2025r.

e ['eomerpus 7 knacc. Meroguueckue pexomenaamnuu/ Atanacsia JI. C., Byty3os
B. @, I'nazkos 1O. A., IIpocBemenue 2024

o ['eomerpus 7 kiacc. CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE paboThl/ MueHckas M.
A., IIpocsemenne 2024

e ['eomerpus 8 kinacc. Meroanueckue pexomenaamnuu/ Atanacsia JI. C., bByty3os
B. @, I'nazkos 1O. A., IIpocBemenue 2024

e ['eomerpus 8 kiacc. CaMOCTOSITEIbHBIE U KOHTPOJIbHBIE padoThl/ MueHckas M.
A., IIpocsemenne 2024

e ['eomerpus 9 knacc. Meroauueckue pexomenaamnuu/ Atanacsia JI. C., bByty3os
B. ®@., I'nazkoB O. A., IIpoceemienue 2024

e ['eomerpus 9 knacc. CaMOCTOSTENbHBIE U KOHTPOJIbHBIE padboThl/ Muenckas M.
A., IIpocsemenne 2024

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Caiir MunucrepcTBa 00pa3oBaHuus U HayKu PD http://www.mon.gov.ru

Caiit PocobpaszoBanus http://www.ed.gov.ru
®denepanbHbiil mopTan «Poccuiickoe oOpazoBaHue» http://www.edu.ru

Poccutickuii 06pazoBaTenbHBINA MOPTAN http://www.school.edu.ru
[ITkonpHBIN TOPTAI http://www.portalschool.ru

SN T e

denepanbabiii moptan «Mubopmarmonno- KoMMyHUKaIIMOHHBIE TEXHOJIOTHH B
oOpa3zoBaHUM» http://www.ict.edu.ru

7. Poccuiickuit mopTans OTKPHITOr0 00pa3oBaHUUS hitp:/www.opennet.edu.ru
8. OOpasoBatenbHas OHIalH-TUIaTGopMa ISl MKOJLHUKOB, UX POAUTENICH U

yuuteneut. uchi.ru
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