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MNOACHUTEJBHASA 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. [I[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
paccy X JeHUs «OT TMPOTHBHOTO», OTJIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynpoBath oOpaTHbie yTBepkaeHU. Ocoboe 3HaUeHnE T0Ka3aTeabHas TUHUS
UMeeT JJI yrIIyOJIEHHOTO N3YUYEHUSI MAaTEMAaTHUKH.

[{enpr0o M3yueHUs: TEOMETPUU SIBIISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOydarommiicss  JOJDKEH  HAy4YUThCS  ONPENEIATh
T€OMETPHUECKYI0 (UTYpPY, OIHUCHIBATh CIOBAMHM YEepTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mmepbl rapaxa Juisi aBTOMOOMIISA.
OTOMY COOTBETCTBYET BTOpasi, BBIYUCIHUTEIbHAS JIMHUS B M3yUYCHUU T€OMETPHUHU.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYYaloUIHiCs YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEANTbHBIX JKU3HEHHBIX CUTyalldil, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTD YUueOHOTO Kypca YyriayOJaéHHOT0 H3YyUYEeHHsI T€OMETPUH COCTOUT B
TOM, YTO OOyYalOIIMECs HE MPOCTO 3HAKOMSITCS C OTMPEACIEHHBIMH MOHATHIMH, a
YBEPEHHO OBajeBaloT nMH. CyIIECTBYIOINE TEMbI MPOrpaMMbI 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJarouecs mpruoopeTaroT
YMEHUS, TMOMOTAIOIINE MM YBEPEHHO TNPUMEHSTh CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/ie Bcero pusuke u nHpopMaTHke,
a TaKKe IOJIb30BAThCA TMONYYCHHBIMH 3HAHUSIMU TPU PEIICHUH MPAKTHUYECKUX
3am1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3y4aeTcst yriyOnEHHbINA yueOHBIH
Kypc «['eomerpusi», KOTOpBIM BKIIOYAET CIEAYIOINIME OCHOBHBIE pa3Jeibl
comepxkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpY>KHOCTHY,
«YetbIpéxyronpHuKny, «[lomoduey», «dnmeMeHTs TpuroHoMeTpumny», «Ilnomaamny», a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

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



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUs M pa3BUTHA reoMeTpud. HadanbHble ITOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

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

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

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

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

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

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

PaBenctBo TpeyronbHuKOB. IlepBbldi M BTOpPOM NPHU3HAKKM PAaBEHCTBA
TPEYroJbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOIbHUKOB.

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

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

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IOCTynaTe EBkimaa u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napauieNibHbIX  OpsiMbix. CyMma yIryioB  TpeyroJibHUKA. BHemHue yrisl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

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

OKpyxKHOCTH



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

I'eomerpuyeckue MecTa TOYEK

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

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

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

8 KUIIACC

YeThIpEéXyroJbHUKHU

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

Cpennss nMHUSA TPEYyroJibHHKAa. MeTon yJIBOEHHs MEIHWaHbl TPEYroJbHUKA.
Teopema 0 nepeceueHuu MeIMaH TPEyroJbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. IlpuzHaku nomoous
TPEYroJbHUKOB. IIpriMeHeHne nomo0us TpU PELIEHUH TEeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

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

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopembr [ludaropa mnpu pemieHUn
IPaKTUYECKUX 3a]a4.

DJIeMeHThbI TPUTOHOMETPHUH

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

Yribl 1 4eTBIPEXYTOJILHUKH, CBA3AHHbIE C OKPYKHOCTHIO



BrmcaHHbBIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKy KacaTeIIbHOW U XOPAOM. Y TJIbI
MEXIy XOpJaMH M CEeKyIIMMH. BIHcaHHple W ONMCAaHHBIE OKPYXXKHOCTHU
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3amMHOe pacronoxkeHue IByX OKpyxkHocTed. KacaHne
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yraoB oT 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. @opMmynbsl  npuBeneHus.  Pemenue
TPEYTOJILHUKOB. Teopema KOCHHYCOB U TEOpEMa CHHYCOB. PelleHne npakThueckux
3aJ1a4 ¢ UCMHOJIb30BAHHEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3agau
F€OMETPUYECKON ONTUKH.

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

IHoxo0ue TpeyroIbHUKOB

Xopabl ¥ MOAO0OHBIE TPEYTOJIBHUKH B OKPY>KHOCTU. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYIIHUX, TEOpEMa O KBaJpaTe
KacareyqbpHOH. [IpuMeHenne npy permeHnn reOMeTpuYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [lonstue o roMoTeTHH.

MeToa KOOpAUHAT

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

VYpaBHenue okpyxHocTu. HaxoxkneHne nepecedeHnii OKpYKHOCTEN U ITPSMBIX
B KoopaumHarax. Popmyna pacCcTOsHMS OT TOYKM A0 mnpsmou. Ilnomans
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHUWE M BBIYMTAHWE BEKTOPOB — IpaBHiIa
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasyoxeHus BEKTOpOB MO 0Oas3ucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXJIECHMS [JUIMH W yIIoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IVIOLIAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{IIMHA OKpY>KHOCTH. [ 'pasycHas u paauaHHast
Mepa yIVia, BBIYMCIICHME JUIMH AYyr OKpyxHocTeW. [lmomane kpyra, cekropa,
cerMenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHMS TIIOCKOCTH

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

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUM B IPUPOJE, >KMBOINMCH, CKYJIBNType, apxurekrype. Kommosuruu
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHne B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «T'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTMIKCHHUSAM  POCCHUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHWUHA U pealu3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU MJIs YCHEIIHOM NpodeccHoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS S

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

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTaUuMeld B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTEMAaTHYECKOW KYyJbTYpOW Kak CPEJICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JPYroro 4ejioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHHUEM TJI00aTbHOTO
XapakTepa IKOJOTHUECKUX TPOOJIeM U IMyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIEH, MpUOOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBHUSA, (OPMYJIMPOBATh U OICHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

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

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

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



BOCIIPUHUMATh,  (GOPMYyIHpPOBaTb U  NPeoOpa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTEILHBIE ¥ OTPUIATEIbHBIC, CAIMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNaTh BBIBOJABI C HCIOJIB30BAaHHMEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

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

ba3oBble uccienoBareibcKue 1eiCTBUSL:

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

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHy OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

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

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

Pa6ora ¢ unpopmaunmeii:

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

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

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

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

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



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

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

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3aJauH, YKCIIEPUMEHTa, UCCIICIOBaHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
NPE3eHTALNU U 0COOCHHOCTEN ayIUTOPHUH;

NOHMMATh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboThl HpU pEUIeHHM Y4eOHBIX MaTeMaTHYEeCKHX 3a7ad, NPUHUMATh LElb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABI paboT, IOTOBAapHBATHCS, OOCYKIATh MPOIECC M PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPyHMNoBbIX GopMax paboThl (0OCYk IeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh PadOThl U KOOPAUHUPOBATh
CBOM JICWCTBUA C JPYTMMH YJeHAMH KOMaH/bI, OIICHUBATh KaYeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJIbTaT M0 KPUTEPUSIM, CPOPMYITHMPOBAHHBIM
y4aCTHUKaMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATENIbHO COCTaBJIATh IUIAH, alTOPUTM peUIeHUs 3afadd (WIh ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YJMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Mpollecca U pe3yJibTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

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



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

IMPEAMETHBIE PE3YJIBTATDBI

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

Pacno3sHaBaTh M3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpPENeIsITh HX
B3aMMHOE paCIOJIOKEHUE, H300paXkaTh IE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEPTEXKU IO YCIOBHUIO 3a1a4u. VI3MepATh TUHEHHBIE U YTIIOBBIE BEJIMYMHEL. Pematp
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTp NPUKUAKY M OLIEHKY JIMHEWHBIX W YTJIOBBIX BEJIWYUH IPEIMETOB B
peaIbHOM KU3HHU, pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

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

IIpoBOAUTE JTOTUYECKUE PACCYXKACHUSA C HCIIOJIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

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

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

PemaTe 3a1aun Ha KJeT4aTol Oymare.

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

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensarsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEIICHUH 3aa4.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JIHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMH. Y METh JOKA3bIBATh U MPUMEHSThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTs MOHATHEM ONMMCAHHON OKOJIO TPEYTroJIbHUKA OKPY>KHOCTH, YMETh
HaxoJuTh €€ 1eHTp. JloKa3pIBaTh U MUCIOJIB30BATh (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 KacaTelbHOM K OKPY>KHOCTH, IMOJIB30BATHCA TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIUICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

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

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

Hcnonp30BaTh CBOWCTBA TOUKH [EPECEUEHUS] MEIMAH TPEYTOJbHUKA (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TUHUH TPEYTONbHHUKA U TPAMCIIUU, TPUMEHSITH UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ad. Mcnonb3oBaTte Teopemy Daneca u
TEOpEeMy O TPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHITh UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTpAJbHO-CUMMETPUYHbIE (DUTYpbl W HCIOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a7a4.

Brnanets moHsTHSMU TMOA00MS TPEYTrOJIBHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJIbHUKOB. VIMETh MpencTaBiIeHue 0
npeoOpa3zoBaHuU MOA00UA U O MOAOOHBIX (purypax. Ilosb3oBaThCs MpU3HAKAMU
noj00usl TPEYroabHUKOB MPU PEIICHUU TeoMeTpuueckux 3anad. Jlokas3biBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBonuTh W ucCHonb30BaTh mpocteiimue  GopMynbl IS IUIOLIAAU
TPEYroJIbHKUKA, NapajljiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOWIAAb TPEYTroJbHUKA M IUIOMAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TNIe HEOOXOIUMO, KAIBKYJISITOPOM). 3HATH OTHOIIEHWE TUIONIAJCH



NoJIOOHBIX (UTYp U MPUMEHSATH MPHU peuleHuH 3aAad. [IpuMeHsTh MoaydYeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

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

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

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

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

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

[Tonp3oBaThes GpopMysiaMu TPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTrOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
MpU pEIICHUH TeOMETpUYeCKuX 3ajad. [IpuMeHSTh MOJIydYeHHBIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

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

HNmMeTh npencTaBieHue 0 TOMOTETUN, TPUMEHSTh B IPAKTUUECKUX CUTYAIUSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peleHuu 3a1ay.

Hcnonb30BaTh TEOpEeMbl O BIMCAHHBIX YIJaX, yIJlaX MEXIy XOpAamMu
(CeKyIIMMHM) U yIJIe MEXAY KacaTeIbHON U XOPJION MPHU PEIICHUH T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

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



METOAOM  KOOpPAMHAT  3aJadd,  CBS3aHHbIE C  NAPAUICIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYECHUS.

BeiBOIUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeETOX
KOOpPAMHAT Ul HAXOXKICHHUs IIEPECEUYCHUM OKPYKHOCTEM U MNpsMbIX. Bianers
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, TUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOZO0M KOOPAUHAT Ha INIOCKOCTH, IPUMEHATH €r'0 IIPU PELICHUHU TEOMETPUYECKUX
U IIpakTUYeCcKuX 3azady. IIpuMeHsATs METOX KOOpAMHAT B IPAKTUKO-
OPUEHTUPOBAHHBIX N'€OMETPUYECKUX 3a7a4ax.

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

WNmets npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH MOJNy4YeHHBIE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Branerp MOHATHEM CKalXspHOTO IPOM3BENCHUS BEKTOPOB, MOHMMATh €ro
T€OMETPUYECKUM CMBICI U YBEPEHHO ITOJIb30BATHCS €r0 BEIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh NUCTPUOYTUBHOCTh CKAJIIPHOTO IPOU3BEJICHUS U €r0 CBSI3b C
npoerupoBaHueM. IIpuMeHATP  CKalsApHOE NPOU3BEIECHHME BEKTOPOB  JUIA
HaxXOXJICHUA [JIMH M YIriaoB. Pemars reomerpudeckue 3agadyd C IOMOILBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnomp30BaTh CKaIsApHOE MPOU3BEACHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Bianers NMOHATUAMU NMPABWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI yTU OKPYKHOCTH U PaJUaHHON MEPHI yIJIa, BBIYUCIIATH IUIOAAb KpyTra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATH MOTydYeHHBIE YMEHHS NPHU
pEIIEHUM MPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 H3MEPEHHUH
JUTMHBI OKPYKHOCTH U IUTOLIAAN KPyTa.

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

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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3/iesioB U TeM

JuaekTpoHHbIe (HU(POBHIE)

Ne i/ Konrpoabnbsie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoTsbI

Hauana reomerpuu. [Ipocreimmue

1 I‘GOI\:[GTp MUCCKHUE (UIYpEL 1 HX 28 1 https://m.edsoo.ru/OH12R15D8
cBoricTBa. M3mepenue
reOMEeTPUYECKUX BETUYUH

2 TpeyroapHUKH 19 1 https://m.edsoo.ru/O6KFIHD09
IT .

3 APALIENBHOCTS. CyMMA yII0B 15 1 https://m.edsoo.ru/WMNNDBJAT
MHOI'OYTOJIbHUKA
[IpssMOyTOIBHBIE TPEYTOIBHUKH https://m.edsoo.ru/J2A0OW40ZS

5 I'eomeTpuyeckue HepaBeHCTBA 1 https://m.edso0.ru/A51XQD16L
OxpyxHocTb. ['eomeTpruueckue mecra

6 touek. [locTpoenus ¢ momoIpo 18 1 https://m.edsoo.ru/D9CPUBZKB
LUPKYJIS U JIMHEHKH
I1 000

7 OBTOPEHHE, 000 meHI:Ie’ 10 https://m.eds00.ru/59WO0SIXS4
CUCTeMaTH3alusl 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O 102 4 1

I[TPOTPAMME



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4

8 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/ieioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Kontpoabnbsie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
YeThIpEXyroibHUKA 22 https://m.edsoo.ru/JEACIOAAS
ITogobue 16 1 https://m.edsoo.ru/3IPE93YZW
[Tnomans 16 https://m.edsoo.ru/YFYPZ83VS
T IT
4 copema [ligaropa i aiaza 18 1 https://m.eds00.ru/MVNV3KOWW
TPUTOHOMETPHUHU
v N
5 HIBLH HACTHIPEXYTOILHHICH, 20 1 https://m.edsoo.ru/CBCOZUV2X
CBS3aHHBIC C OKPY)KHOCTBIO
IT
6 OBTOPEHHE, O606memfe’ 10 1 https://m.edsoo.ru/AINLME6DJB
cucreMarusanus 3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KUIIACC

KosmnuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(POBHIE)
Ne i/t Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
1 Pemenue TpeyroabHUKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [Tonobue TpeyroasHUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 MeTto KoopAHHAT 10 1 https://m.eds00.ru/3J8GMLGWA
4 Bexkropsl 20 1 https://m.edsoo0.ru/710UZGLOW
) JInuHa OKpy»XKHOCTH U IUTONIaAb Kpyra 16 1 https://m.eds00.ru/JG33QNB5Q
6 JIBMO>KEHUS IIOCKOCTH 10 https://m.eds00.ru/QSSDFGVC6
I1 600
7 OBTOpEHIE, 0DO IIIGHIfe, 12 1 https://m.edso00.ru/B4VQTV6JJ
CUCTEMaTH3aIl1s 3HAHUM
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[MPOT'PAMME



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KUIIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

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

I'eomerpus

Pacnio3naBaTh H3yueHHBbIE TeOMETpUYECKHE (UTypbI, OMpenensiTh HX
B3aMMHOE pACIIOJIOKEHHE, U300paxarb TreoMeTpuueckue (UTypHL,
BBITIOJHATH YEPTEKHU 110 YCIOBUIO 3a/1a4l. MI3MepsTh JIMHEHHBIE U YTIIOBbIE
BeIMYMHbL. PemaTh 3aauu Ha BBIYHMCIEHUE JJIMH OTPE3KOB M BEIUYHH
YIJIOB

Jenate rpyOyr0 OLIEHKY JTHUHEHHBIX U YIJOBBIX BEIMYUH IMPEIMETOB B

pealibHOM KU3HHU, pa3MepOB MPUPOJHBIX 00bEKTOB. PaznuuaTh pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEIUIMHBI

6.3

6.4

6.5

Ctpouth 4epTeKH K FeOMETPUUECKHUM 3a/iadam

ITonb30BaTbcsd NpHU3HAKAMM PABCHCTBA TPEYTOJIBLHUKOB, HCIIOIb30BAThH
IIPU3HAKW U CBOMCTBA PaBHOOEAPEHHBIX TPEYrOJIbHUKOB IPU PELICHUU
3a1a4

IIpoBoauTh JIOTUYECKHE paccyKIeHus c UCIIO0JIb30BaHUEM
F€OMETPUYECKHUX TEOPEM

6.6

ITonb30BaTbcs MpU3HAKAMKM PABEHCTBA MPSMOYIOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, IPOBEAEHHOW K THUIOTEHY3€ IPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEILICHUU T'€OMETPUYECKUX 3a1a4

6.7

OnpenensaT NapauIeIbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpa3yer ¢ HuUMHU cekymas. OnpenensTh MNapajljIeIbHOCTh MPSMBIX C
MMOMOIIBI0 PAaBEHCTBA PACCTOSHUI OT TOYEK OAHOM NPSIMOM 10 TOYEK
JIPYroi mpsiMon

6.8

6.9

6.10

Pemate 3amaun Ha kieTyaTon Oymare

HpOBOI[I/ITB BBIYMCJICHHUA U HaAXOAUTH YHCJIIOBBIC U 6YKBGHHBIG 3HA4YCHUA
YIJIOB B TCOMETPHUYCCKUX 3aaadax C HCIOJIb30BAHUCM CYMMBI YIJIOB
TPEYTOJIbHUKOB U MHOT'OYT'OJIbBHUKOB, CBOICTB YTJIOB, O6pa3OBaHHBIX npu
NepeCcCUYCH  ABYX  NapPaJUICIbHBIX MMPAMBIX CCKYHICIZ. Pemiate
MPAKTUYCCKUE 3aJIa91 HAa HAXOXKACHUEC YIJIOB

Bnagers MOHATHEM I'€OMETPUUYECKOTO MECTAa TOUEK. YMETh ONPEIENIAThH
OUCCeKTpUCY yIjla M CEpeAMHHBIM TEpPHeHIUKYJSp K OTpe3Ky Kak
FEOMETPUUECKHUE MECTA TOUEK




@opMyIHMpOBATh ONPEAEICHUS OKPYKHOCTH U KpPyra, XOpAbl U IMAMETPa

6.11 OKPY>KHOCTH, TIOJb30BAaThCsl WX CBOMCTBAMHU. YMETh IPUMEHATH OTH
CBOICTBa MPU PELICHUHU 3a]1a4
BrnaneTs moHsATHEM ONMCAHHOMN OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh
HaxonuTh e€¢ ueHTp. Ilonb3oBaThCcs GakTaMu O TOM, YTO OMCCEKTPUCHI
6.12 VIJIOB TPEYTroJbHUKA MEPECeKaloTCsl B OJHOM TOYKE, U O TOM, YTO
CepeIUuHHBIC MEPIEHAUKYISPbl K CTOPOHAM TPEYTOJIbHUKA TIEPEeCceKatoTCs
B OJHOU TOYKE
BrnaneTts nmoHsTHEM KacaTeabHON K OKPYKHOCTH, TIOJIB30BATHCS TEOPEMO
6.13 0 TIEPIEHIUKYIJIIPHOCTH KacaTelbHON U paanyca, MPOBEAEHHOTO K TOUKE
KacaHHs
6.14 [Tonb30BaTbcs  MPOCTEHIIMMU  TE€OMETPUUECKUMU  HEPaBEHCTBAMH,
' MOHUMATh UX MPAKTUICCKUN CMBICIT
6.15 [TpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOCHHUSI C TOMOIIBIO IIUPKYJIS
' ¥ JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAEMOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yjabTarta
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHIBI UYETHIPEXYTOJIHHUKOB, WX DIIEMEHTHI,
' MOJIb30BATHCS UX CBOMCTBAMU MPHU PEIICHUN T€OMETPUUECKHX 3aa9
6.2 [TpuMeHSTH CBOMCTBA TOUKH MEpeceUeHNs] MEANAaH TPEYroJbHHUKa (IIEHTpa
' Macc) B pELIEHHH 3a1a4
Bnagers moHsTHEM cpedHEeW JMHUM TPEYroJbHUKA U  TpareluH,
6.3 NPUMEHSTh WX CBOWCTBA TMpHU pEHIEHHMH TEeOMETPUUYECKUX 3ajad.
' ITonb3oBatbes Teopemont Paneca M TEOPEMOM O NPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX Ui PEHICHUS IPAKTHIECKUX 3a/1a9
6.4 [IpuMmeHsTh  TpHU3HAKW  TOJOOMS  TPEYrOJbHUKOB B pEUICHHH
' reOMEeTPHUECKUX 3a]a4
[Tonb3oBatbes TeopeMoil Iludaropa st pemieHUs TE€OMETPUUYECKUX H
6.5 NpakTUYeCcKuX 3a7a4. CTPOUTh MaTEMAaTHIECKYIO MOJIENb B MPAKTHIECKUX
' 3ajjauax, CaMOCTOSITENIBHO JIeNaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHE
JUTHHBI
Bnamerr TOHATHSMH CHHYCa, KOCHHYCa H TaHT€HCAa OCTPOTO yrIia
6.6 IPSMOYTOJBHOTO TpEyrojbHHKA. [10Nb30BaThCS 3TUMHU TOHSATHSIMH JUIS

peICHUS NPAKTUYCCKUX 3a/1a4




6.7

Beruncnsate  (pa3NMUyHBIME - CIIOCOOAMH) TUIONMIA[Ah TPEYTOJbHUKA H
MJIOMIAIM  MHOTOYTOJIBHBIX  (puryp (mosb3ysich, TA€ HEOO0XO0IUMO,
KaJIbKyJISATOPOM). [IpUMEHSTh TONy4YeHHBIE YMEHHS B TPAKTHUECKUX
3ajauax

6.8

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

6.9

6.10

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

[TpuMeHSTh OTYYCHHBIC 3HAHUS HA TPAKTUKE — CTPOUTHh MAaTEMaTHYECKHE
MOJICNIA JIIsl 3a/1a4 pealbHOW >KM3HHM U TMPOBOJUTH COOTBETCTBYIOIIHEC
BBIYUCIICHHSI C IPUMEHEHUEM ITOI00USN TPUTOHOMETPUH (TIOJIB3YSCH, TIC
HE00XOAMMO, KAIBKYJISITOPOM )

9 KJIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

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

I'eomerpus

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

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

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

6.4

6.5

Brnagets moHsTHSMH TIpeoOpa3oBaHUsl MMOJ00US, COOTBETCTBEHHBIX
aeMeHTOoB To00HBIX (uryp. [lomp3oBaTbest CBOMCTBaMU MOA00US
MPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH JIMHBI U HAXOAWUTH YTJBI Y
nonobuex Quryp. IlpuMeHATh cBoWCTBAa TOMO0MS B MPAKTHUUECKUX
3aJa4ax. YMeTh MPUBOAUTH MPUMEPHI TOIOOHBIX (QUTYP B OKPYXKAIOIIEM
MUpe

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

6.6

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




[IpuMeHATh CKAIPHOE MPOU3BEICHUE BEKTOPOB I HAXOKICHUS JUIUH U
YTJIOB

6.7

6.8

6.9

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

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

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

6.10

[TpuMeHsITh TOTyYeHHBIC 3HAHKS HA TPAKTHUKE — CTPOUTH MAaTEMaTHYECKHE
MOJIeTM JIJIsl 3a7ad pealbHOM JKU3HM W TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYUCIICHUSI C TIPUMEHEHHUEM TOJ00USN TPUTOHOMETPUIECKUX (DYHKITHIA
(MoB3ysCh, i€ HEOOXOIUMO, KATBKYISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
Hauanbnubie noustusa reomerpuu. Touka, npsmasi, OTpe30kK, Jyd. Yrou. Bujsl
6.1 yriioB. BeprukanbHble U CMexHbBIE yribl. buccekrpuca yria. Jlomanas,
MHOTOYyroJjibHUK. [TapamienpsHoCTh U NepIEeHIUKYIIPHOCTD IPSIMBIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OceBOW cumMmeTpuH. [Ipumepsr
' CUMMETPHUU B OKPYKAIOILIEM MUPE
6.3 OCHOBHbBIE TOCTPOEHHUSI C IOMOLIBIO LUPKYJIss U JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mennana, OuccekTpuca, MX CBOMCTBA
6.4 PaBHOOepeHHBIE ¥ paBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBoiicTBa U NpU3HAKU paBHOOEAPEHHOIO TpeyrojbHUKa. [Ipu3HaKu paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NMpU3HAKKU NapajuledbHBIX NpsAMbIX. CyMMa yIJIOB TpeyroJibHHKA.
' BHewnue yrisl TpeyrojipHuKa
[IpssmoyronbHbld  TpeyroibHUK. CBONHCTBO  MeIMaHbl  MNPSIMOYTOJBHOTO
6.7 TPEYrojbHUKa, TMpoBeNEHHOM K  rumoreHys3e. IIpusHaku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYToNbHBIN TPEYrOdbHUK C YIJIOM B 30°
HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJILHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOH, Teopema O OoyblieM yriae U OOJNbIIeH CTOpPOHE TPEeyrojbHUKA.
[lepnieniuKyIsip U HAKJIOHHAs
6.9 I'eomeTpruueckoe MecTo TOYEK. buccekrtpuca yrma W CEpeIMHHBIN
' NEPIEHIUKYIISIP K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy’KHOCTb U KpYT, XOpJia U AMAMETP, UX CBOMCTBA. B3auMHoOe pacnonoxeHue
' OKpYXHOCTH U npsiMoii. KacarenbHast u cexyIias K OKpy>KHOCTH
6.11 Oxpy’XKHOCTb, BNMCaHHas B yroi. BnucaHHas M onucaHHas OKpY>KHOCTH
' TPEYTOJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 UYersipéxyronbauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronbHUK, poMO, KBaJlpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHoOOKast Tpamenus, €€ cBoiicTBa M npusHaku. [IpsmoyronbHas
' Tpanewus
6.4 Meron ynBoenuss Menuanbl. LleHTpanpHas cumMmerpus. Teopema Paneca u
' TEeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue mMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tonobue TpeyrompHUKOB, Ko3hduument mnomodus. Ilpusznaku momodus
' TpeyroisHUKOB. [IpuMeHeHne nogo0us NPy PelIeHNH PAKTUIECKUX 3a/1a4
6.7 ®opmyiibl Ui IUIOILAAM TPEYToJbHUKA, apajiesorpaMma, poM0a U Tpaneuu
6.8 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIAAEH
' no700HBIX GUryp
6.9 Bpluucnenue miomanei TpeyroJbHUKOB M MHOIOYTIOJBHHUKOB Ha KIIETYaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mpu pemeHun
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja HpsSMOYTOJIbHOIO TpPEyrojJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpHUroHoMeTpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°
6.12 BrnucanHble U LEHTpaJabHbIE YIJIbI, YTOJ MEXKIY KacareabHOW M XOpIOM. YTibl
' MEX/1y XOpJIaMU U CEKYILIUMU
6.13 BrrcanHble U onrcaHHbIE YETHIPEXYTONBHUKU
6.14 BsanMHuoe pacnonoxxenue IByX okpykHocteil. Kacanue okpyxHocTeir. OOmme
' KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, xocunyc, Tauredc yrioB or 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. PerieHue
' IIPAKTUYECKHX 3a7a4 C UCIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogo0Me COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 ImpoU3BEAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIMX, TeOpeMa O KBajpaTe KacaTeJIbHOM
Bekrop, umHa (MOAYJb) BEKTOpPA, COHANPABICHHBIE BEKTOPHI, IPOTUBOMOIOKHO
6.5 HaIIPaBJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB,

Oorcpannu HaJ BCKTOpPaAMMH. Paznoxxenue BCKTOpa IO ABYM HCKOJUIMHCAPHBIM
BCKTOpaMm




Koopaunatsl BekTopa. CkalsipHOE IMPOU3BEAECHUE BEKTOPOB, NPUMEHEHHE IS

6.6 HaXO0XJICHUS UIUH U yTJIOB
JlexapToBbl KOOpAMHATHI HA IIJIOCKOCTH. YPAaBHEHMs NPAMOUW U OKPYKHOCTH B

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

6.8 [IpaBUIIbHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyx)HOCTH. ['pamycHas u paguaHHas Mepa yria, BBIYUCIECHHE JUTMH JTyT

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

npeacrasnenus). [lapamnensusiii mepeHoc. [ToBopor




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

Kon
NpoBepsSIeMOro
TpeOOBaHUS

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

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

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

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

YMeHue onepupoBarh MOHATHUAMU: CTEIEHb C LEJIbIM [OKa3aTeleM,
apudMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
JIpo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOM CTeneHu OoJiblie
€MHUIIBI, YMEHHUE BBITIONHATh pacu€Thl MO GopMyiam, Mpeodpa3oBaHUs
LEJBIX, JPOOHO-PAIMOHATBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSIIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOXKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
dbopMyI pa3HOCTH KBaJIPaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

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




YMeHue onepupoBath MOHATHAMU: (YHKUMA, Tpaduk (QyHKIUH, HyIH
(GYHKIMH, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHu,
yObIBaHMsI, HanOoJblllee W HAaWMMEHbIEe 3HAYCHUS (YHKLIUH;, YMCHUE
ONEpUpPOBATh TOHATUAMH: MpsAMas TMPONOPHUOHAIBHOCTh, JIMHEHHAs
GyHKIMs, KBagpaTH4yHas (yHKOUS, oOpaTHas NPOIOPIHMOHATBHOCTD,
napabosa, runepoosia; yMeHue CTpouTh rpaduKku (yHKIHA, HCIIOIB30BaTh
rpaduKy 71 OTPENEICHUsI CBOMCTB IMPOLECCOB U 3aBUCHUMOCTEH, JUIS
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M peallbHOW KHU3HH;
yYMEHHE BBIpaXKaTh (POpMyJiaMH 3aBHCUMOCTH MEXKAY BEIMYMHAMHU

Ymenue OIIEpUPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CYMMBI M OOIIETO YICHA MPH
pelIeHNH 3a7a4, B TOM YHCIE 33Jad U3 JPYTUX y4eOHBIX MPEIMETOB U
peanbHON KU3HU

VYMeHue peuarh 3a/1aud pa3HbIX TUIOB (B TOM YHUCIIE€ HA IPOLEHTHI, JOIH
U YaCTH, IBUJKEHUE, padoTy, LIEHy TOBapOB U CTOUMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YIpPaBJIEHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABIISITh BbIPAXKEHUS!, ypaBHEHUS1, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHUIO 3aJa4yd, HCCIEINOBATH IOJIYyYCHHOE PEUICHHE H
OLIEHUBATh MIPABJIONOA00HOCTb NOJYUYEHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, IpsimMast, IyY,
JOMaHasi, YroJ, MHOTOYTOJBbHHK, TPEYTOJbHUK, PAaBHOOCIPEHHBI W
PaBHOCTOPOHHUI  TPEYTrOJbHUKH, HPSIMOYTOJIBHBIA  TPEYrOJbHUK,
MeauaHa, OHMCCEKTpuca M BbICOTa TPEYroJIbHHUKA, YETHIPEXYTOJIbHUK,
napaujenorpaMM, — pomM0, MPSAMOYTOJBHUK,  KBajJpaT, Tpamneuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
¢burypamu; yMeHue pemiath 3a1a4u, B TOM YUCIIE U3 TOBCETHEBHOM XKHU3HH,
Ha HAaXOXKICHHE I'€OMETPUUYECKUX BEIUYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOICTB Quryp u ¢pakroB

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJbHUKOB; MapauIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXJY HNpSAMbIMH, MEPHEHIUKYISAP, HAKIOHHAsA, MPOEKIHs, Mojodue
¢buryp, nmogoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH U
IpsIMOM; yMEHME pAaclo3HaBaTh PABEHCTBO, CHMMETPHUIO M Moj00ue
¢buryp, napajsuieaIbHOCTh U NEPIEHIUKYISIPHOCTD NPSIMBIX B OKPY’KaOLEM
Mupe

YMeHue onepupoBarh MOHATHAMM: AJIMHA, PACCTOSIHUE, Yroi (BeIWYMHA
yria, CHHYC ¥ KOCHHYC yTJia TPEyTOJIbHUKA), IIJIOIIA/b; YMEHUE OLIEHUBATh
pa3Mepbl TIPEeIMETOB M OOBEKTOB B OKPYXKAIOLEM MHpE; yMEHHE
MPUMEHSITHh (POPMYJIbI IEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIUHBI
OKpPYXXHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsIMOYTOJbHOIO
napajulefienunena;  yMEeHWe  IPUMEHSTh  NpPHU3HAKU  PAaBEHCTBA
TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TpPEyTrOJIbHUKA, TEOpEMY




[Tudaropa, TPUTOHOMETPUUECKHUE COOTHOIICHUS AJISi BHIUMCIICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH
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YMmenue u300pakaTh IUIOCKHME (QUTYpl W WX  KOMOHMHALWH,
IPOCTPAaHCTBEHHBbIE (QUTYPBl OT pPYKH, C TIOMOLIBI0 YEPTEKHBIX
UHCTPYMEHTOB ¥  3JIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WM
CHUMBOJIBHOMY OIHCaHHIO
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YMeHue onepupoBarh NOHATHAMU: NPAMOYIOJIbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEIACHUE BEKTOPA HA
YKCIIO0, CKALIPHOE IIPOU3BEACHUE BEKTOPOB; YMEHHME HCIIONb30BATh
BEKTOPBI U KOOPAMHATHI JJIs MPEICTABICHUS JaHHBIX U PELICHU 3a1a4, B
TOM YHCIIE U3 IPYIHX yUYEOHBIX IPEAMETOB U pealbHON KU3HU
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VMeHue oneprupoBaTh MOHATUSIMHE: CTOJIOMKOBBIC U KPYTOBBIE THATPAMMBbI,
TaOJIMIBI, CpelHee apuMEeTHYecKoe, MeauaHa, HauOoybliee W
HaMMEHBIIICE 3HAUCHMS, pa3MaxX YMCIIOBOrO HabOpa, yMEHHE H3BJIICKATh,
HHTEPIPETUPOBATH M MTPe0OPa30BhIBaTh HHPOPMAILIUIO, IPEICTABICHHYIO
B TaOJIMI[aX ¥ Ha JHarpaMmax, OTPaKaIoIIyI0 CBOMCTBA U XapaKTEPUCTHKH
pealbHBIX IMPOIECCOB M SBJICHHI; YMEHHE pPAcliO3HABATh HM3MEHUYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE
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YMeHue onepupoBaTh IOHATUSMU: CIIy4alHbIM OOBIT (CiTydalHBIH
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE  (PJIEMEHTapHbIH  HCXOJ)
CIIy4ailHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4alHBIX COOBITUH B  ONBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE pelIaTh 3a/1a4u
METOZI0M OpPraHM30BaHHOIO Iepedopa M C MCIOJb30BAaHHEM IIpaBUIIA
YMHOXXEHUS; YMEHHE OILIEHUBaThb BEPOATHOCTH peabHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHI B OKpY)KAIOIIEM MHpPE M B KM3HHU; 3HAKOMCTBO C IMOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XOI[HH_II/Iﬁ H3y‘-IeHHLII>i METOJ AJI pCIICHU 3a1a1H,
MNPpUBOAUTE NPHUMEPBI MAaTEMATUUCCKUX SaKOHOMepHOCTeﬁ B IIpUupoac u
JKU3HH, PACIIO3HABATh MPOABIICHHUEC 3dKOHOB MATCMATHKHM B HCKYCCTBC,
OIMMUCBIBATh OTACIBHLIC BBIAAIOMIUCCA PE3YJIBTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKHU, IPUBOAUTH IMTPUMEPbI MATEMATUICCKHUX
OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCGMHpHOfI HUCTOpUHn




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

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KaAHUSA
1 Hucna 1 BBIYUCICHUS
11 Hatypanbuble u uensie yncina. [I[pu3Haku 1eIMMOCTH HENbIX YHCeT
12 OOBIKHOBEHHBIC U JIECATUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE MEPHOANYECKHIE
npobu
1.3 Pannonanesheie yncna. Apudmernyeckue onepanuu ¢ palruoHaIbHBIMU YUCIaMU
14 JleiicTButenbHbie 4Hcla. ApudMeTHdecKkue oOrepanud ¢ JCHCTBUTEIbHBIMU
' YHCIIAMA
15 [Tpubnuxénnbie BBI‘II/IUCJIeHI/I}I, MpaBWJia OKPYIJICHHs, TPUKHUIKA U OIEHKa
pe3yibTaTa BEIYUCICHUN
2 AnreOpandecKkue BbIpaKeHUS
2.1 bykBeHHbIe BbIpaXeHHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenens ¢ 1enbM nmokasareneM. CTeneHb ¢ palluoHalbHBIM MToKa3aTeneM. CBoiicTBa
' CTENEHU
2.3 MHorouieHsl

2.4 Anrebpandeckas 1po0b

Apudmerndeckuii KOpeHb HaTypaibHOH crerneHu. [leiicTBus ¢ apuMeTHIECKUMH

25 KOPHSIMH HaTypaJbHOH CTeTIeHH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Iensie u apoOHO-panMoOHaNbHBIE ypaBHEHHs. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHHU
3. Lensle u npoOHO-panvioHanbHbIE HepaBeHCTBa. (CHCTEMBI M COBOKYIIHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuueckas nporpeccuu. @opmysa CI0XXHBIX MPOLIEHTOB
5 OyHKIMH
®Oynk1us, cocoOsl 3a1anus pyHkuun. I'paduk pynxmun. O6nacTs onpeaeneHus u
51 MHOXeCTBO 3HaUeHUH pyHkuuu. Hynu ¢pynkuuun. [IpoMexxyTKH 3HAKOIOCTOSIHCTBA.
o IIpoMeXyTK MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl U MUHUMYMBI (YHKIHUH.
Haubonbiiee n HauMeHbliee 3Ha4YeHUE (PYHKIMN Ha TPOMEKYTKE
6 KoopannaTsl Ha IpsIMO#l U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH

7 I'eomerpus




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




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

['eomeTpust: 7-9 knacchl: 6a30BbIi ypoBeHb: yueOHuk / JI. C. AtanacsH, B.
®. byty3os, C. b. Kagomues u ap. — 14-e uszn., nepepadb. — Mocksa:
[Ipocsemenue, 2023. — 416 c.

['eomerpus: 7-i knacc : yriayOJIeHHBI ypOBeHb: yueOHOoe mocobue. B 2
yactsax / BomukeBnu M.A., AkuuoHepHoe o6mecTBo «M3marenbcTBo
«IIpocsemenne». Maremaruka.

['eomerpus: 8-t knacc: yriayOJieHHBIH ypoBeHb: yueOHoe mocobue. B 2
yactsax / BomukeBnu M.A., AkuuoHepHoe o6mecTBO «M3marenbcTBo
«IIpocBemenuey.

['eomerpusi: 9-i1 knacc: yriayOJieHHBIM ypoBeHb: yueOHoe mocobue. B 2
yacTax / BomukeBnu M.A., AxmuoHepHoe o0mecTBo «M3maTenbscTBo
«IIpocBemienuey.

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.

Maremartuka. ['eomerpus: 7—9-¢ kitacchl: 6a30BbIM YPOBEHB: METOIMIECKOE
nocobue K mpeaMeTHOM TuHUM yueOHuKoB 1o reometpuu JI. C. AtanacsHa,
B. ®. byrysosa, C. b., KagomuieBa u ap./ — 2-e u3a., crep. — Mockaa:
IIpocsenienue, 2023.

['eomeTpusi: 7-i kiacc : yriryOJeHHBIA ypoBeHb: yuyeOHOoe mocobue. B 2
gactax / BomukeBuu M.A., AxkiumoHepHoe o0mecTtBo «HM3maTrenbcTBo
«IIpocBemenne». MaremaTuka.

['eomeTpusi: 8-i1 kimacc: yrinyOJeHHbIH YpOBEeHb: yueOHoe mocobue. B 2
yactsax / BomukeBuu M.A., AxkmnuonHepHoe o0mectBo «M3matenbcTBo
«IIpocsemenue».

['eomeTpusi: 9-i1 kmacc: yrinyOJeHHbIH YpoBEeHb: yueOHoe mocobue. B 2
yactsax / BomukeBuu M.A., AkinuoHepHoe o06miecTBo «M31aTeascTBO
«IIpocBemienue».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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