MYHULHUITAJIBHOE KASEHHOE OBIIEOBPA3OBATEJIBHOE YYPEXKJAEHUE
KO3UHCKASA CPEAHSASA OBINIEOBPA3OBATEJIbBHAS HIKOJIA

COI''TACOBAHO
PACCMOTPEHO 3aMecTUTEID JAUPECKTOpa 110
Ha 3acemaanu [IIMO VYBP
PykoBoaurens HIMO
Tonuapos B.I1. &
IIpoToxkom Ne 1 Emenbsnaenko T.C.

oT «14» aBrycra 2026 r. ot «14» asrycra 2026 .

PABOYAS ITPOTPAMMA
YYEBHOTI'O KYPCA «'EOMETPUS»
HA YI'JIYBJIEHHOM YPOBHE B 7-9 KJIACCAX

c. Ko3uno 2026 r.



IHHOACHUTEJIBHASA 3AITMCKA

['eomeTpust KaK OIUH M3 OCHOBHBIX Pa3/IeloOB IIKOJBHON MaTEeMaTHKH, UMEIOIINA CBOEH
Henplo 00ecreunTh HM3Y4eHHE CBOWCTB M pa3MepoB (GUryp, MX OTHOIICHHMH M B3aMMHOE
pacroyio’keHne, OMHPACTCd Ha JIOTHYECKYIO, JIOKa3aTeNbHYI0 JUHHIO. LleHHOCTh H3ydeHUus
reOMETPHH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs 3aKIIIOYAETCS B TOM, YTO OOyUarOMIUNCs
YYUTCS TPOBOJHUTH JOKa3aTeNbHBIC PACCYKACHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHHS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHS W CTPOMTh KOHTPHPUMEPHI K JIOXKHBIM, IMPOBOJHUTH
paccyKIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, (popMyIrpoBaTh 0OpaTHBIC
yrBepxkaeHus. Ocoboe 3HaueHHE JOKa3aTelbHas JUHHUS UMEET JUIsl yriIyOJIEHHOTO W3ydeHHS
MaTeMaTuKu.

Llenpto W3y4eHUS TEOMETPHM SBISIETCS MCIOJIb30BaHHE €€ Kak HWHCTPYMEHTa IpU
peUICHNN KaK MaTeMaTH4YeCKHUX, TaK M IMPAKTUYECKUX 3aJad, BCTPEYAIOUIMXCS B pEalbHOM
xu3HH. OOy4aromuiics: JODKEH HAYYUTHCS ONPEAETSITh T€OMETPUUYECKYI0 (UTYpY, ONHUCHIBATH
CIIOBaMH YepTEX WJIM PHUCYHOK, HAWTH IUIOIAAb 3E€MEIIbHOTO YYacTKa, pacCYUTHIBATH
HEOOXOJMMYIO0 JUIMHY ONTOBOJIOKOHHOTO KaOens wuiu TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHMTENbHAS JIMHUS B M3YYCHHH T€OMETPHH.
[Ipu pemenun 3amad  NPAKTUYECKOTO  XapakTepa OOydYaloOUIMiicS  YYUTCS  CTPOUTH
MaTeMaTHYeCKUe MOJICNIA pEabHBbIX JKU3HEHHBIX CHUTYyalluid, NPOBOAMTH BBIYMCICHUS U
OLICHUBATh aJI€KBATHOCTh MOJYYECHHOTO PE3yJIbTara.

OcoOeHHOCTh y4eOHOTrO Kypca YIiayOJNEHHOTO M3y4eHHs T€OMETPUU COCTOUT B TOM, YTO
o0ydJaromuecsi He MPOCTO 3HAKOMSTCS C ONPEACTIEHHBIMHA MOHATUSIME, @ YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByromye TeMbl IporpaMMbl 0a30BOro Kypca INeOMETpUM H3ydaroTcs Ha Oosee
rIyOOKOM ypoBHE, a oOydaromuecss NPHOOPETAIOT YMEHHUs, I[OMOTAIOIIUE WM YBEPEHHO
NPUMEHSATh CBOU 3HaHHS HE TOJIBKO B MaTeMaTHKE, HO U B CMEXHBIX MPEAMETax, MPE¥kKIE BCETO
¢usnke uw wHPOpPMATHKE, a TAaKKe MOJIH30BAThCS MOJYYCHHBIMHA 3HAHUSMH TIPH PEIICHUH
MPAKTUYECKHX 3a/1a4.

CornacHo y4yeOHOMY miaHy B 7—9 Kiaccax H3ydaeTcsl yrIyOJI€HHbBIM y4yeOHBIH Kypc
«["eomeTpusi», KOTOPBIA BKIIOUACT CIEAYIOIIME OCHOBHBIE pa3nenbl conepxkanus: «Hawama
reomerpun», «TpeyrompHuKH», «OKpyKHOCTB»,  «YerbpéxyrompHukm», «llogoduey,
«OneMeHTsl TpUroHoMeTpum», «llmomamm», a Takke «Meron KoopawHATY», «BeKTOpBI»,
«IIpeobpazoBaHus MIIOCKOCTH.

Ha uzyuenne yueOHoro kypca «I'eometpus» orBonutcs 306 yacos: B 7 kinacce — 102 vaca
(3 ygaca B Hegemnto), B 8 kiacce — 102 vaca (3 yaca B Hefento), B 9 kinacce — 102 vaca (3 yaca B
HEJICITIO).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hauyana reomerpun

HcTopusi BO3HUKHOBEHHUS W DPa3BUTUSA reoMeTpud. HadanbHble NOHATHS T€OMETPUU.
Touka, npsimas, 0Tpe3ok, ay4. [lonsTHE 00 akcnome, TeopeMe, 10Ka3aTenbCTBE, ONPEIEICHUY.

B3aumHoOe pacnosiokeHHe TO4eK Ha NpsAMoH. M3mepeHue UIMHBI OTpE3Ka, PacCTOSHUE
MEXy TOYKaMHU.

[Tonynnockoctes U yros. Buasl yrios. M3mepenue BenuuuH yriioB. BeprukanbHble U
cMeKHbIe yriabl. [lapamenbHble M NEpIEHIUKYISpPHBIE NpsMbIE. PaccTosHME OT TOYKM [0
npsiMoii. buccekrpuca yria.

Jlomanas. Bugel nomanbix. JimHa  somMaHOM.  MHoroyrosnbHuku.  Ilepumerp
MHOIOYyrojpHuKa. [IoHATHE O BBINYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[TepBrYHbIE IPECTABICHUS O PAaBEHCTBE (GUTYP, UX PACIIONIOKEHUH, CAMMETPUH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHUM.

TpeyroisHuKH

Bunsl TPEYTrOJIbBHUKOB: OCTPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIpEHHBIC, pABHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa M BEICOTa TPEYTOJIbHUKA.

PaBencTBO TpeyronbHUKOB. IlepBBII M BTOPOM NPHU3HAKH PABEHCTBA TPEYTOJILHUKOB.
PaBHOOeipeHHBIE TPEYroJbHUKM W HX cBoiicTBa. IIpu3HaKk paBHOOEIPEHHOIO TPEYroJIbHUKA.
Tperuit npru3HaK paBeHCTBA TPEYTOJIBHUKOB.

CooTHOLIEHHs MEXy CTOPOHAMU U yIJIaMH TPEYrojpbHuKa. HepaBeHCTBO TpeyrosbHUKA.
HepaBeHcTBO 0 1yIMHE JTOMaHOM.

Cummerpuunblie purypbl. OCHOBHBIE CBOWCTBa oceBol cummeTpuu. [Ipumepsl cummerpun
B OKPY’KaIOIIEM MUDE.

IMapanueabHbie npsavMbie. CyMMa yrii0B MHOTOYTOJIbHUKA

[TapamienpHOCTh TNPSMBIX, UCTOPUYECKHE CBEIEHUsA O mocTynare EBkimaa u o poau
JIo6aueBCKOro B OTKPBITUM HEEBKJIMJI0BOM reoMeTpuu. CBOHCTBA M MPU3HAKU MapajuleIbHbBIX
npsambix. CyMMa yrioB TpeyrosibHHMKa. BHemHue yrasl TpeyroiabHuka. Cymma BHYTPEHHHUX
YIJIOB MHOTOYTOJIbHUKA M CYMMa BHEIIHHUX YIJIOB BBIMYKJIOIO MHOI'OYT'OJIbHHKA.

IIpsimoyroJibHbI€e TPEYTrOJIbHUKH

[Ipu3Hakyu paBeHCTBA IMPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB. [lepneHauKkyisip U HakJIOHHAs.
CBolicTBO MeAuaHbl  INPSAMOYIOJIBHOTO  TPEYrOJbHHKA, IPOBEIEHHOW K  THUIIOTEHY3E.
IIpssMOyTONbHBIN TPEYroJIBHUK € yriioM B 30°.

OKpy:KHOCTH

[ToHsATHS OKPYXHOCTH M Kpyra. OJIEMEHThl OKPYXHOCTM M Kpyra: ILEeHTp, paauyc,
IUaMeTp, XopJa, UX CBOMCTBa. B3auMHOe pacnonokeHne OKpyKHOCTH M npsimol. KacaTtenbHas
U cekymas K OKpYyXHOCTH. OKpyXHOCTb, BINHMCaHHas B yrod. [Ipocreiimme mocTtpoeHus c
MTOMOIIBIO HUPKYJIA U TUHEHUKH.

I'eomeTpruyeckne MecTa TOYEK

IlonsATHEe O TeOMeTpUYeCKOM MecTe ToueK. IIpuMepsl TeOMETpUYEeCKUX MECT TOYEK Ha
IIJIOCKOCTH. buccekTpuca yria U cepeiMHHBIA MEPIIEHIUKYISAP K OTPE3KY KaK M€OMETPUUYECKUE
MecTa Touyek. OnucaHHas OKPYXHOCTb TPEYTroJIbHHKA, €€ LEeHTp. MeToJl reoOMeTpUYeCKX MecT
TOYEK IIPU PELICHNN F€OMETPUYECKHX 3a/1a4.

IHocTpoeHust ¢ NOMOLIBIO HUPKYJIA U JHHEHKH



Ucropuueckue cenenus. OOOCHOBAaHUS NPOCTEHIIUX IMOCTPOCHHUM, ATambl 3aJadyd Ha
MOCTPOCHHUS, PEIlICHUE 33/1a4 Ha MMOCTPOCHHUE LUPKYJIEM U JINHEHKOM.

8 KJIACC

YeThIpéXyroJbHUKU

[Tapanmnenorpamm, ero mnpuszHaku M cBoiictBa. lIpsamoyronbHuk, pom0, KBajpar, HX
npu3Haku U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpamenusi, €€ CBOWCTBA M IMPU3HAKH.
[IpsimoyronbHas Tpaneuus. CpeaHsis JUHUS TPANCLUHN.

CpenHsisi TMHUA TpEyrojibHUKA. MeTon yABOEHMs MeIMaHbl TpeyrojibHHUKa. Teopema o
MepeceyeH MeIaH TPeyrojibHUKA.

Teopema @arneca, TeopemMa 0 IPONOPIUOHATIBHBIX OTpe3kax. Teopema Bapuubona ans
IIPOU3BOJILHOT'O YETHIPEXYT OJIbHUKA.

LleHTpanbHO-CUMMETPUYHBIEC PUTYPBI.

ITonooue

[Tonobue TpeyronbHUKOB, Kodhduurent nogodus. [IpuzHaku mogo0us TPEyroJbHUKOB.
[Tpumenenue noao0Ous Npy peUICHUH TEOMETPUUECKUX U TPAKTHUECKUX 3a/1a4.

Ilnomann

[Tonstre o mnomaau. CBoicTBa IUIOmane reomerpudeckux ¢uryp. Ilpocreiinme
dbopMysIBl UIS TUIOIIAAW TPEYrojbHHUKA, MapajienorpaMMa, pomOa W Tpameuuu. [lnomamnm
mo100HbIX puryp. OTHOIICHHE TUTONIA/ICH TPEYTrOJIbHUKOB.

Teopema IIndgaropa

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu pemeHUN NPaKTUIECKUX
3ajay.

DJieMeHThl TPUTOHOMETPHUH

CuHyC, KOCHUHYC, TAHT€HC M KOTAHIE€HC OCTPOro yrila MPSAMOYTOJIBHOTO TPEYroJbHUKA.
Tpuronomerpuyeckue (yukuuu yrioB B 30°, 45° u 60°. TIpomopuuoHaNbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eThIPEXYTroJbHUKH, CBSI3AHHBIE C OKPYKHOCTBHIO

Bnucannbie 1 1eHTpalIbHbIE YIJIBI, YTOJI MEX]Y KAacaTelbHOM U XOPIOH. YTIbl MEXAY
XOpJaMd M CEKyIIMMH. BmnucaHHble U ONHUCAaHHBIE OKPYXHOCTH TPEYroJbHUKA U
4eThIpEXyroibHUKU. CBONCTBA M NPHU3HAKUM BIHCAHHOIO YETHIPEXYrojbHUKA. B3aumHoe
pacrioyioxkeHue IByX OKpyxkHoctei. Kacanue okpyxknocredd. OOmime KacaTtelbHbIE K JIBYM
OKPY’KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, kocunyc, Tanrenc yriaoB or 0° mo 180°. OCHOBHOE TPHIOHOMETPUUECKOE
toxaectBo. @opmynsl npusBeneHus. Pemenne TpeyroibHUKOB. TeopeMa KOCUHYCOB M Te€OpeMa
CHHYCOB. Pemenne MPAKTUYCCKUX 3aaa4 C HCIIOJb30BAHUEM TCOPEMBI KOCHMHYCOB U TCOPEMBI
CHUHYCOB. Pelienue 3aga4 reoMeTpUYECKO ONTHKH.

Tpuronomerpuueckue GopMysbl JUIs IIOMAAN TPEYTrOJIbHUKA, apaenorpaMma, pomoa,
tpaneunn. Popmyna ['epona. @opmyrna mIoONIaax BEITYKIOTO YETHIPEXYTOJbHUKA.

ITopoOue TpeyroJbHUKOB



Xopasl ¥ OJ00HBIE TPEYrOJbHUKH B OKPYXKHOCTU. Teopema O MpOU3BENECHUH OTPE3KOB
XOpJ, TEOpEeMbl O MPOU3BEACHUM OTPE3KOB CEKYIIMX, TEOpeMa O KBaJapaTe KacaTeIbHOM.
[Ipumenenue npu peinieHUU reomerpuyeckux 3agad. Teopembl UeBsl u Menenad. [lonstue o
TOMOTETHH.

Metoa KoopauMHAT

VYpaBHeHHE TIPSAMON Ha IJIOCKOCTH. YTJIOBOHM KOX((HUIIMEHT M CBOOOJHBIA UJIEH, HMX
reoMeTpuueckuii cmbica. llapannenbHOCTh M MEPHEHIUKYISIPHOCTh MPSMBIX (Yepe3 YTrioBOM
K03 urent).

VpaBHeHue OkpykHOCTH. HaxoxzaeHue mnepecedyeHud OKPYKHOCTEH M TIpSMBIX B
koopauHarax. dopmyna paccrosHug OT TOYKM 10 mnpsMou. [lmomane mnapamienorpamma B
KOOpAMHATaX, MOHSATHE OO0 OpUEHTUpPOBaHHOM Iuiomaau. [IpuMeHeHne MeToja KOOpJAWHAT B
MIPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3aauax.

BekTopbl

Bekropsl Ha muiockoctu. ClOKE€HHE W BBIYMTAHUE BEKTOPOB — IPABHJIa TPEYTrOJbHUKA U
napajiejorpaMmma. YMHOXEHUE BekTopa Ha uymucio. Koopaunatel BekTopa. CrokeHue u
BBIYMTAaHUE BEKTOPOB, YMHOKEHHE BEKTOpaA Ha YUCJIO B KoopauHartax. [I[puMeHeHne BEeKTOpOB B
(bu3uKe, LEHTpP Macc.

[Tonsitne o Oasuce (Ha miockocTu). PasznoxeHuss BekTopoB mo Oasucy. CkansipHoe
MIPOU3BE/ICHUE BEKTOPOB, FTE€OMETPUUECKHI CMBICT U BBIPAKEHHE B JCKAPTOBBIX KOOpPIWHATAX.
JAucTpuOyTUBHOCTh CKAJSIPHOTO Mpou3BeAeHus. CKalspHOE MPOW3BEICHUE M MPOCIMPOBAHUE.
[IpuMeHeHne CKaIApHOTO MPOM3BEACHUS BEKTOPOB ISl HAXOXKACHUS IJIWH U YIJoB. Pemenue
F€OMETPUYECKHX 3a/1a4 C TIOMOLIBIO CKAISIPHOTO MMPOU3BEICHHUS.

JIIMHA OKPY’KHOCTH M IIOIIA/Ab KPyra

[IpaBunbHbIE MHOTOYTOJIBHUKH. JlJIMHA OKpYX)HOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCIICHHE [JIMH AYyr OKpyxkHocteil. Ilmomane kpyra, cexkropa, cermeHrta. Mcropuueckue
CBeJIEHUsI 00 U3MEPEHUH JJIMHBI OKPYKHOCTH M TUIOIIAIA KpyTa.

JABHKEeHUS MIIOCKOCTH

Hentpansuass cummetpus. llenTpanbHo-cummerpuunbie ¢urypsl. [loBopoT. OceBas
cumMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapanienbHsiii mepeHoc.

[TonsTne nBukeHHs U ero cBoicTBa. PaBenctBo ¢uryp. [IposBreHuss cumMmeTpuu B
MPUPOJIE, JKUBOMUCH, CKYIBIType, apxurekrype. Kommosummu aBmkeHu# (mpocteitiime
npuMepsl). [IpumeHeHne B TeOMETPUYECKUX 3a/1ayax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIUIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPaMMBI 110 MaTeMAaTHUKE XapaKTepU3YIOTCS B
4acTu:

1) naTpHOTHYECKOTO BOCIIUTAHHUS:

MPOSIBIICHUEM UWHTEepeca K TMPOUUIOMY M HACTOSAIIEMY POCCUHCKONM MaTeMaTHKH,
LIEHHOCTHBIM OTHOILIIEHHEM K JIOCTH)KEHUSIM POCCHUHCKHX MaTeMAaTUKOB M POCCHIMCKON
MaTEeMaTHYECKOM IIKOJIBI, K UCIIOIB30BAHUIO ATHX JOCTHKEHUN B JPYTrUX HAyKaxX U MPUKIIATHBIX
chepax;

2) rpasKIaHCKOr0 H TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH Tpa)<IaHWHA M pealu3allid ero Impas,
MPEJCTaBICHUEM O MAaTEeMaTHYeCKHMX OCHOBaX ()YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, MPOIIEYp TPa)kIaHCKOro oOmecTBa (HApUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJICHUIO 3TUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHXKEHUU
HayKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THYECKUX IPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TPy/10BOT0 BOCIIMTAHMSI:

YCTaHOBKOM Ha aKTHUBHOE y4YacTHE B PELICHUHM MPAKTUYECKUX 3a/ad MaTeMaTH4YeCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUYECKOT0 00pa30BaHUs Ha MPOTSKEHUHU BCEU
KHU3HU JJIs1 YCHEIIHON MPO(eCcCUOHANBHON JEATeIbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIUBUIYaTbHOW TPACKTOPHUH OOpa30BaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PELUICHUM, pacCyX/IeHUH, YMEHUIO BUIETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOT 0 IO3HAHMSI:

OpUEHTAaIled B JESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4yHBIX MpPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPUPOAbI U OO0IIecTBa, MOHUMAaHHEM
MaTeMaTHYeCKOM HayKu Kak c¢epbl UYelOBEYeCKOH [eATeNbHOCTH, 3TalnoB €€ pa3BUTUS U
3HAYUMOCTH JIJISl Pa3BUTHS [IMBWIIN3AIMU, OBIAICHUEM S3BIKOM MAaTeMaTUKH U MaTEMaTHUeCKOM
KyIbTYPOH Kak CpeICTBOM IIO3HAHUS MHpa, OBIAJCHHEM HAaBBIKAMHU HCCIEA0BATEIbCKOM
NeSITeNbHOCTH;

6) ¢usumyeckoro BocnHTaHHsS, (POPMHPOBAHUS  KYJLTYPbl  310POBbS U
AMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

TOTOBHOCTBIO TNPUMEHATh MaTeMaTH4YeCKHE 3HaHUS B HHTEpecax CBOErO 3/I0pOBbS,
BEJICHHUS 3JI0POBOTO 00pasa *kHU3HH (310pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATUH U
OTIbIXa, perynspHas (Qu3nyeckas aKTHUBHOCTbH), C(HOPMUPOBAHHOCTHIO HaBBbIKa peQIIEKCHH,
MIpU3HAHUEM CBOETO IpaBa Ha OIIMOKY U TaKOT'O )K€ MpaBa JIpyroro 4eJI0BeKa;

7) 3K0JIOrHYeCKOro BOCIIMTAHUS:

OpHEHTAalllel Ha MpUMEHEHHEe MaTeMaTHYeCKMX 3HAHUM NI pelieHus 3aaad B o0jacTu
COXPAaHHOCTH OKpY»Karollel cpenbl, MJIAaHUPOBAHUS IOCTYNKOB M OLIEHKM HMX BO3MOKHBIX



MOCTIEICTBUM Ul OKpPY’>KaroLled Cpeibl, OCO3HaHUEM II00ATbHOIO XapakTepa HKOJOTMYECKUX
po0JieM U yTeH UX PEIICHHS;

8) amanTanuu K H3MEHSIONMMCS YCJIOBHSAM COIMAILHOI H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBMSIX HEOIPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 IMPAKTUYECKYIO NEATEIBHOCTb, B TOM YHMCIIE YMEHHE YUYHUTHCA y IPYTUX
JoAed, mpuoOpeTaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIETCHIIUH W3
OIIbITA JIPYTHX;

HEOO0XOAUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HaHUM, (QOPMYIUpOBaTH HJEH, MOHATHS,
runoTe3sl 00 00BEKTaX U SBJICHUAX, B TOM UYUCIIE PAHEE HEM3BECTHBIX, OCO3HABATh JE(PHUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYID CHUTYallMI0, BOCHPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMBIE PELICHUS U
neicTBus, GopMyIupOBaTh U OLIEHUBATh PUCKH U TOCIIEACTBUSA, JOPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbTate ocBoeHUs MporpamMMmbl 1O MaTeMaTHKE HAa YpPOBHE OCHOBHOTO OOIIETro
oOpazoBanusi y oOydaromerocss OyayT chOpMHpPOBaHBI MeTanpeIMeTHbIE Pe3yJbTaThl,
XapaKTEePU3YIONIUECS  OBJIAJICHUEM  YHUBEPCAIbHBIMM  TO3HABATEIbHBIMU  JICUCTBUSIMU,
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JICUCTBUSMU UM YHUBEPCAJIbHBIMU PETYISITUBHBIMU
IEUCTBUSMU.

Ilo3naBaTenbHbIC YHUBEpPcaIbHbIE yueOHbIE 1eiiCTBUS
Ba3oBbie Joruyeckue aeiicTeus:

BBISIBISITh M XapaKTEPU30BATh CYIICCTBEHHBIC INPHU3HAKH MAaTEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHWH MEXIy MOHATHAMM, (QOPMYJIHUPOBaTh ONpEAENICHHUs MOHATHUM,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PHUKAIMKU, OCHOBaHMA JUId OOOOLIECHUS H
CPaBHEHUs, KPUTEPUU IIPOBOJUMOTO aHAJIMN3A;

BOCIPUHUMATh, (HOPMYIHpPOBaTH U IPEOOPa30BBIBATh CYXKJEHUS: YTBEPAWUTEIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIATh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M NPOTUBOpeuus: B (akTax,
TAHHBIX, HAOMIONEHHUSIX W  YTBEPXKAEHUAX, MpeularaTb KPUTEPUH AN BBIABICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIFOUEHH M, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTeNbCTBA MaTeMaTHUECKUX YTBEPXkAEHUH (IpsMbIe U OT MPOTHUBHOIO),
IPOBOJIUTH  CaMOCTOSITETIbHO  JIOKA3aTelNbCTBA MaTeMaTHYeCKUX  (PAKTOB, BBICTPAUBATh
apryMeHTall0, TPUBOJNUTE IPUMEPBI U KOHTPIPUMEPHI, NMPUMEHITh METOJ MaTEeMaTUYECKON
MHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpATh cHoco0 pemieHuss y4yeOHOM 3amauM  (CpaBHUBaTh HECKOJIBKO BapHaHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOAANMM ¢ YYETOM CaMOCTOSITEIBHO BBIJCIEHHBIX
KpUTEPHEB).
ba3oBble uccienoBaTeIbCKUe 1eCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (OPMYIHPOBATH
BONPOCHI, (PMKCUPYIOIIKE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIbHO YCTaHABINBATH HCKOMOE
U AaHHOE, (OPMHUPOBATh TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE;



MIPOBOAUTH MO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIAHY SKCIIEPUMEHT, UCCIIEJOBAHHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOro OOBEKTa, 3aBHCHMOCTEH OOBEKTOB MEXKIY
co001;

CaMOCTOSITENILHO (OPMYIUPOBATH 0000IIEHUS U BBIBOJBI [0 pe3yibTaTaM MPOBEIEHHOTO
HaOJIIOJICHUsI, HCCJIEeIOBaHUS, OKCIIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh  MOJYYCHHBIX
PE3yNIbTaTOB, BHIBOJAOB U 0000IIECHUH;

MIPOTrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIlecca, a TAKKE BBIABUIATH MPEIIOIOKEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ unopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOUMBIX JIJIS
pellIeHus 3a/1auH;

BBIOMpaTh, AHAIM3UPOBATH, CHUCTEMATH3UPOBATH M WHTEPIPETHPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJOB B (POPM MpEICTABICHUS;

BbIOMpaTh (opMy IpeacTaBieHHUs WHGOPMALUK M WIUTIOCTPUPOBATH pElIacMble 3ajauu
CXeMaMHU, JIuarpaMMaMu, HHOU TpadUKoi U MX KOMOMHALIUSMU;

OLICHUBATh  HAAGKHOCTHP HWHPOPMAMKA IO  KPUTEPUSAM, NPEHJIOKESHHBIM  WIU
cOpMyYIHPOBaHHBIM CAMOCTOSITEIHHO.

KomMyHHKaTHBHBbIE YHHBepcaabHble YUeOHbIe JeificTBUs:

BOCIIPUHMMATh U (DOPMYIUpPOBaTh CYXJIEHHUS B COOTBETCTBMU C YCIOBUSAMHU U LEISAMHU
o0I1IeHus, SICHO, TOYHO, 'PAMOTHO BBIPa)KaThb CBOIO TOUKY 3PEHMS B YCTHBIX M IHChMEHHBIX
TEKCTaX, JaBaTh MOSCHEHHWS 10 XOAY peIeHHs 3aJadd, KOMMEHTHPOBATH IIOJYYEHHBIN
pe3ynbTar;

B XOJle 0OCYXKIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, IpoOIeMbl,
pemaeMoi 3aj1a4M, BbICKa3bIBaTh MJIEH, HAIEJICHHbIE HA IOUCK PELICHUs, COMOCTABIATh CBOU
CYXIIEHUS C CY)KACHUSMHU JPYTrUX YYaCTHUKOB JMAIOTa, OOHAPY)KHWBATh PAa3IMUUE U CXOJCTBO
MO3UIINH, B KOPPEKTHOU opme GopMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKCHHUS,

NPEJCTaBIATh PE3YNbTaThl PEIICHUS 3a/aud, SKCIEPUMEHTa, HMCCIEJOBAaHUS, IMPOEKTa,
CaMOCTOSITENTFHO  BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4Y€TOM 3a7ad  TpEe3eHTalud |
0COOEHHOCTEN ayAUuTOpUH;

MOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaJIbHON pabOThl MpHU
peleHnH y4eOHBIX MaTeMaTHUeCKUX 3a/ad, NPUHUMATh LeJlb COBMECTHOM JEATEeNbHOCTH,
IUTAHUPOBATh OPraHMU3allMI0 COBMECTHOM paboThl, pacnpeaessaTh BUIbl paboT, 10roBapuBaThCs,
o0cyXIaTh Mpoliecc U pe3yibTaTr padboThl, 000011aTh MHEHHS HECKOJIBKUX JIFOEH;

y4acTBOBaTh B IpYyNIOBBIX (hopmax paboTsl (0OCykIaeHHs, OOMEH MHEHHUI, «MO3rOBbIE
LITYPMBI» M HHBIE); BBINOJHATH CBOIO YacTh pabOThl M KOOPAMHHMPOBATH CBOU JECWUCTBUS C
JIPYTUMH 4YJ€HaMU KOMaH]Ibl, OIIEHHBAaTh KayeCTBO pe3yibTaTa M KadecTBO CBOEro BKJIAJa B
OOIINi pe3ynbTaT Mo KPUTEPHUSIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMHU B3aUMOCHCTBUSI.

PeryasiTuBHble yHUBepcaibHbIe Y4eOHbIE 1eiCTBUS
Camoopranusanus:
BBISABJISATH HpO6J’IeMBI 1 pEeHICHUSA B JKN3HCHHBIX u y‘—Ie6HI)IX CUTyalusix,
OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXOAaX MPUHATUS pelIeHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENTLHO COCTABJISITH IJIaH, aJITOPUTM PEIIeHUs 3ajauu (MM €T0 YacTh), BEIOUPATh
crocod pemeHuss € Yy4E€TOM HMEIOIIUXCS PECcypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PELICHU ¢ yuéTOM HOBOM HH(pOpMaLIUU.



CaMOKOHTPOJIb, YMOLHOHAJILHBIH HHTE/JIEKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTpOJIS Tpolecca M pe3yibTaTa PelIeHUs
MaTeMaTHYeCKOH 3a/1aun, CAMOMOTHBALIUU U peQIICKCUH;

NPEIBUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh TpPU DPELICHWW 3a7a4yd, BHOCHTH
KOPPEKTHBBl B JICATEIILHOCTh HAa OCHOBE HOBBIX OOCTOATENBCTB, HAHJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa JESATEIbHOCTH IOCTABICHHOW IIETH M YCIOBHSIM,
OOBSICHATH MMPUYUHBI JOCTHXKEHUS WIIM HEAOCTHKEHHUS 1IeJTH, HAXOIUTh OMIMOKY, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

BBIP@KATh SMOLMHM NpPU H3YYCHHHM MaTEMaTHYeCKUX OOBEKTOB M (aKTOB, IaBaTh
HMOILMOHAIBHYIO OILICHKY PELICHHUs 3a1auH.

INPEAMETHBIE PE3YJIbTATbBI

K koH1y o0yueHus B 7 Kj1acce 00y4aronuiics MOTy4YuT CIAeAYIOIINE IPEIMETHbIE Pe3yIbTaThI:

Pacnio3HaBaTth W3ydeHHBIE TeOMETpHYECKHEe (UTYpPBI, OIpPENeNiATh WX B3aWMHOE
pacmojoxKeHue, M300paxkarb TeoMeTpudeckue (UTYphl, BBIOIHATH UYEPTEKU IO YCIOBHUIO
3amaun. M3MmepsATh NMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemars 3a1auyu Ha BBIYUCIICHUE JUIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenatb NPUKUAKY M OLEHKY JMHEHHBIX M YIJIOBBIX BEJIIMYMH IPEAMETOB B pPEATbHOM
KU3HU, Pa3MEpoB MPUPOIHBIX O00BEKTOB. Pasnuyarh pasmepbl ATHX OOBEKTOB MO MOPSAKY
BEJIMYHHBI.

CTpouth 4epTeKU K FEOMETPUUYECKUM 3ajJauam.

[lonb30BaTbcsl MNpU3HAKAMHM PAaBEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOGAPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

IIpoBOIUTE JTOTUYECKUE PACCYKACHUSA C UCIIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcs NpPU3HAKAMM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEACHHOM K THUIIOTEHY3€ NPSIMOYIOJBHOIO TpPEYrOJbHHKA, B PEIICHHUH
F€OMETPUYECKHX 3a/1a4.

OmnpenensaTs NapajieIbHOCTh HNPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapaieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM J10 TOYEK JIPYroi IMpsIMOM.

PemaTs 3agaun Ha kiieT4aroil Oymare.

[IpoBOANTH BBIYMCIEHUS W HAXOAWTh YHUCIOBble U OyKBEHHBIE 3HAUEHUS YIJOB B
F€OMETPUYECKUX  3aJadaXx C  HCIOJIb30BAHMEM CYMMBl  YIJIOB  TPEYrOJIBHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INpPU MEPECEUEHHH MABYX MapaieIbHbIX
MpsAMBIX CEKyIlIe. Pemars npakTruyecKkue 3a1aui Ha HaX0XKJACHUE YIIIOB.

Brnaners monstuem reomerpuueckoro mecra touyek (I'MT). Onpenensite OuccekTpucy
yrila W CEpEeIUWHHBIA MEPHNEHIUKYISIp K OTPe3Ky KaK TEOMETPUYECKHME MeCTa TOYEK.
[Tonp3oBaTbest TOHSATHEM TeoMeTpudeckoro wmecta Toduek (I'MT) mpu  mokaszaTenbcTBe
T€OMETPUYECKUX YTBEPKICHUN U IIPU PELICHUH 3a]1a4.

@opMyIMpOBaTh OIPEACIICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh MX CBOWCTBAMU. YMETh JOKa3blBaTb M IPUMEHATH 3TH CBOMCTBA NPHU
penieHuy 3a1ad.

Bragete moHsTHEM ONMCAaHHON OKOJIO TPEYIOJbHHUKA OKPYXKHOCTH, YMETh HAXOAWUTh €€
ueHTp. Jloka3plBaTh M MCIONIB30BaTh (DAKTHl O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA



IIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIC IEPIEHIUKYJAPBI K CTOPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OIHON TOUKE.

Biagers nDOHATHEM KacaTelabHOM K  OKPYXKHOCTH, IIOJIB30BaTbCsd TEOPEMOM O
NEPIECHIUKYJIIPHOCTH KacaTelNbHONM U pajguyca, NMPOBEAEHHOIO K TOYKE KacaHus. J[OKa3bIBaTh
PABEHCTBO OTPE3KOB KacaTEJIbHBIX K OKPYKHOCTH, ITPOBEAEHHBIX U3 OJHOW TOYKH, U IPUMEHSATH
9TO B PELIEHUN N'€OMETPUYECKHX 3a/1a4.

Jloka3plBaTh M IPUMEHATH IPOCTEHUININE I€OMETPUYECKHE HEPABEHCTBA, NMOHMMATh MX
[IPAKTUYECKUM CMBICIL.

ITpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IIOMOILBIO HUPKYJIS U JIMHEUKH.

K koH1y oOyuenust B 8 kiacce o0yyaromuics MOXY4UT CIAEAYIOIINE IPEAMETHBIE Pe3yIbTaThl:
Pacnio3naBaTe OCHOBHBIE BUJBI YETHIPEXYTOJIHUKOB, UX JJIEMEHTHI, MOJIB30BATHCA MX
CBOMCTBAMM IIpM PCELICHUU TIEOMETPUUYECKHUX 3a1ad. PasnuuaTe NpHU3HAKM U CBOMCTBA
napauienorpaMma, pom6a U NpsIMOYroJbHHMKA, JTOKa3blBaTh MX M YBEPEHHO NPHUMEHAThH IPU
pelIeHNH T€OMETPUYECKUX 3aj1au.

Hcnonb30BaTe CBOWCTBA TOYKM IEpECEUEHUs] MEIUaH TPEyrojbHUKa (LIEHTpa Macc) B
pelIeHnH 3a1au.

Brnanets moHsATHEM CpeAHEW JIMHUHM TPEYTOJIbHUKA M TPareluy, MPUMEHSITh UX CBOHCTBA
IpU pelIeHUH TIeoMeTpUYecKux 3aaad. Mcnombp3oBarh Teopemy Daneca U Teopemy O
IIPONOPLIMOHATIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUs NPAKTHYECKUX 3a/1a4.

Pacnio3HaBaTh LEHTPAIBHO-CHMMETPHUYHBIE (UTYpHl M HUCIIONB30BAaTh MX CBOWCTBA IPH
pelIeHnn 3a1au.

Bnamerp  moHATHMSMH  TOAOOHMS — TPEYrOJIBHHKOB,  KOX(pQHUIHMEHTa  TOJ00HS,
COOTBETCTBEHHBIX  JJIEMEHTOB IOJOOHBIX TpEYrojbHUKOB. VMeTp mpexacraBieHue O
npeodpa3oBaHud MoAoOMs W 0 MNoAoOHbIX (urypax. I[lonp3oBaThcsi mpHU3HAKAMU MMOA0OUS
TPEYTOJILHUKOB MPU PELIEHUH IFeOMETpUYecKuX 3afad. Jloka3biBaTh U MPUMEHATh OTHOILIECHUS
MPONOPIMOHAILHOCTH B MPSMOYTOJBHBIX  TpeyroibHuKax. [lpumeHstp momoOue B
MPaKTUYECKUX 3ajjauax.

BeiBoguTh M MCHONB30BaTh mpocTediue GopMynbl s IUIOMAAUd TpPeyrojbHHKa,
napajenorpaMMa, pomba W Tpamenuu. BpUMCIATE (pa3aMyHBIMU CIIOCO0AMM) IUIOINAAb
TPEYrojbHUKa W IUIOMIAJM MHOTOYTOJIbHBIX (QUryp (HOJB3ysCh, TJA€ HEOOXOAMMO,
KaJIbKYJISTOPOM). 3HaTh OTHOILIEHUE IUIouiafel MoAoOHBIX (GUTYp U MPUMEHSTH MPU PELICHUU
3aja4. [I[puMeHATh NOTy4YeHHbIE YMEHHS B TPAKTUYECKHX 3a/1a4ax.

ITonp3oBatbes Teopemoi Iludaropa ans pemeHUs reOMETPUUYECKUX U MPaKTHUECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJIEIb B NMPAKTUYECKUX 3a/ayaxX, CaMOCTOSITENIbHO JIeNaTh
4epTEX U HaXOJUTh COOTBETCTBYIOIIHE JUIUHBI.

Brnaners moHATHEM BIMCAHHOTO W LEHTPAJIBHOTO YIJa, yIila MEXAy KacaTelbHOW H
XOpJIOH, ONMHMCAaHHOW W BIHMCAHHOM OKPYKHOCTH TpPEYTrOJIbHUKA M YETHIPEXYTONbHUKA,
MIPUMEHSTh WX CBOMCTBA IPU PEIICHUH 3a/1a4.

[TpuMeHsATh TIOTYyYCHHBIC 3HAHHUS Ha MPAKTUKE — CTPOUTH MATEMaTHUECKUE MOJEIU IS
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM TOJ00MS
Y TPUTOHOMETPHH (IIOJIB3YACH, TJIe HEOOXOAUMO, KaJIbKYISATOPOM).

K xoniy oOyuenns B 9 ki1acce 00yJaromuics MOIYIUT CIEAYIOIINE PEIMETHBIC pe3yIbTaThI:
3HaTh TPUTOHOMETpHUUYECKHE (YHKIIMH OCTPBHIX YIJIOB, YMETh HaXOJIUTh C UX MOMOIIBIO
pa3aU4YHbIE  BJEMEHTBHl  MPSMOYIOJBHOTO  TPEYrojibHUKA  («pEIIeHHE  MIPSIMOYTOJIbHBIX



TPEyroIbHUKOBY). HaxoauTe (C MOMONIBIO KaNbKYJIATOPA) JJIMHBI U YTJIBI ISl HETAOJIMYHBIX
3HA4YCHUMN.

[Tonp30Batbes hopMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM
JUISL HAXOXKICHUSI COOTHOILIEHUH MEX]Ty TPUTOHOMETPHUUYECKUMHU BETUYMHAMU.

Jloka3plBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATh UX Ul HaXOXIECHUS
pa3IMYHBIX 3JEMEHTOB TPEYIOJbHHKA («pEIIEHUWE TPEYrOJIbHUKOB»), MpU  PELICHUU
reoMeTpuuecKux 3aaad. [[puMeHsTs nosydyeHHbIEe 3HAHUS MTPU PEIICHUU MPAKTUYECKUX 3a/1a4.

[IpyuMeHsITh TPUTOHOMETPHUIO B 3aJa4ax Ha HAXOXJEHHUE IJIOLIa/M, BHIBOJAUTH U BIAJCTh
TPUTOHOMETPUYECKHUMHU (hopMynamMu JUIsl TUIOLIAAN TPEYrojbHHKA, Mapajuiejorpamma, pomoa,
Tparelyy, BHIBOOUTh M NMPUMEHATh (hopmyny ['epoHa m dopmyny Ui TUIOMAAX BBITYKIOTO
YeThIPEXYTOJIbHUKA.

HmeTh npeacTaBiieHne 0 TOMOTETHH, TPUMEHSTh B IPAKTHUYECKUX CUTYaIUsX.

Hcnonb3oBats Teopemsl UeBsl 1 MeHenas Ipu pelleHnH 3a/1a4.

Hcnonp30BaTh TEOPEMBI O BIMCAHHBIX YIUIax, yrilaxX MEXIy XOpAaMu (CEKyILIMMH) U yTiie
MEX1y KacaTelIbHOM U XOPI0i Mpu pelIeHur TeoMeTpUuYecKuX 3a1ad. Jloka3plBaTh U MPUMEHSITh
TEOPEMbI O MPOU3BEIACHUM OTPE3KOB XOPHA, O MPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBajapare
KacaTelbHOM.

Bnagerp nmoHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, PabOTaTh C ypaBHEHHWEM HpsIMON Ha
IUIOCKOCTH. BrnageTs MOHATUSAMU yTIO0BOTO KO3 GUIIMEHTa U CBOOOJHOTO YJI€Ha, TOHUMATh HX
T€OMETPUUYECKUN CMBICI U CBSI3b YIVIOBOTO Kod(dduiMeHta ¢ Bo3pacTaHWeM M YObIBAaHHUEM
JUHEWHOW (QYHKIMU. YMeTh pemarh METOJOM KOOPAWHAT 3a/Ja4yd, CBS3aHHBIE C
NapajuIeIbHOCThIO M MEPIEHAUKYISIPHOCTHIO MPSMBIX, IEPECEUCHUEM MPSIMBIX, HaXO0KJIEHUEM
TOYEK IepECeUeHUsI.

BoiBoauTh U BialeTh ypaBHEHHEM OKPYXKHOCTU. Mcronib30BaTh METOHA KOOPAMHAT s
HaXOXKJICHHS MTepPeceUeHU OKPYKHOCTEH U NpsAMBIX. Biagets GpopMynamu pacCTOSIHUS OT TOUKA
710 TIPSIMOM, IIJIOLIAIM HapajuieJorpaMMa B KOOpJAWHATaX, UMETh MOHITHE 00 OPUEHTHPOBAHHOMN
mwiomany. [lonp3oBaTbcsi METOJOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTH €ro MPH PEIICHUU
FEOMETPUUYECKNX M NPAKTHYECKHUX 3anad. [IpuMeHsITh MeToN KOOpAMHAT B IPAKTHUKO-
OpPUEHTHUPOBAHHBIX TEOMETPUUECKHUX 3a]1adax.

Bnaners nonsiTueM BeKkTOpa. YMEThb CKJa/AblBaTh U BbIUUTATh BEKTOPBI, YMHOXaTh Ha
4HCIIO0, BJIAJETh IPAaBWJIAMU TPEYrOJbHMKAa W MapajulesorpaMma. BiageTs NpakTHYECKUMH
UHTEPIIPETALMSIMA  BEKTOPOB. YBEPEHHO IOJb30BaThCsl KOOpAMHATaMHM BekTopa. Biagers
CJI0)KEHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YMCIIO B KOOPAMHATAX.

Nmets mpencraBieHue o 6asuce (Ha MIOCKOCTH). PackiagwpiBaTh BEKTOPHI MO OasucCy.
PackmagpiBaTe BEKTOpPBI CHJI  C TIOMOIIBKO IPOELUUPOBAHUS M  TPUTOHOMETPHUYECKHX
cooTHoIeHUH. [TpuMeHsATh MoTyyeHHbIe 3HaHUs B MPOCTEHIINX (PU3NYECKUX 3a/1a4ax.

Brnanets noHsATHEM CKaNSPHOTO NMPOU3BEACHUS BEKTOPOB, TOHUMATh €r0 T€OMETPUUYECKUI
CMBICI W YBEPEHHO IIOJIb30BAaThCA €ro BBIPAKEHHUEM B JEKAapTOBBIX KOOpAMHATaX. 3HATh
TUCTPUOYTUBHOCTh CKAJSIPHOTO TPOM3BEACHUS U €r0 CB3b C MpoerupoBaHueM. [IpuMeHSTH
CKaJISIPHOE IPOM3BEJIEHUE BEKTOPOB JUIsl HAXO0XKJIEHUS JUIMH U YIJ0B. PemaTe reomerpuueckue
3aJladyd C TOMOIIBI0 CKaJSIPHOTO MpousBeAeHUs. lcrnonab3oBaTh CKalsipHOE NPOU3BEIACHUE
BEKTOPOB B ajredpandyeckux U GpU3NUecKux 3agauax.

Bnagers MOHATHSAMHU NMPaBUILHOIO MHOTOYTOJbHHUKA, JJIMHBI OKPY>KHOCTH, JUIMHBI JyTU
OKPY’KHOCTH M PaJIMaHHOM Mephl yria, BHIYUCIATH IUIOMIAAL Kpyra U ero yacteid. Ilonnmars
cMbIcH yHcia 7. [IpuMeHATh MOJIy4eHHbIE YMEHHS NPH PEIIECHUU NPAKTUYECKUX 3ajad. 3HATh
UCTOPUYECKHE CBEACHUS 00 U3MEPEHUHU JITUHBI OKPYKHOCTH U TUIOLIAAN KpyTa.



Hmers mpencraBieHue o NMpeoOpa3oBaHMU IUIOCKOCTH, O IBIDKeHMsAX. HaxoauTs ocw,
HEHTPbl CHMMETPHHM (UTYp, LEHTPHl MOBOPOTA, HAXOJWTH KOMIIO3UIMK IPOCTEHIINX
npeoOpazoBanuil. [IpuMeHsATh ABHKEHUS MIIOCKOCTH MIPU PEIICHUN T€OMETPHUYECKUX 3a/1ad.

[TpuMeHATh NOTyYEHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTH4eCKUEe MOACTH Ul
3a7a4 peaybHOM )KU3HU U MPOBOANUTH COOTBETCTBYIOUIME BBIYMCICHUS C IPUMEHEHHEM MOJ00Ms
Y TPUTOHOMETPUYECKUX (DYHKIMH (TIOJIB3YSCH, I7Ie HEOOXO0IMMO, KAJIBKYIIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 1 TeM (uudgposbie)
Ne i/ Konrpoasnsie | IIpakTuyeckue
NMPOrpamMMbIl Bcero o0pa3oBaTrejbHbIE
padoThI padoThI
pecypchbl
Hauana reomerpuu. [Ipocrelimmue
1 reoMeTpuuecKkue GUTryphl U UX CBOWCTBA 28 1 Bubmmorexa IOK
P P ' https://m.edsoo.ru/78c146c4
H3mepeHne reoMeTpuuecKiX BeIMIruH
bubnuoreka [IOK
2 T 19 1
PEYTOLHIICH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CyMMa yriioB 15 1 bubnuoreka [IOK
MHOTOYTOJIbHHKA https://m.edsoo.ru/78c146¢4
4 [IpsiMmoyronabHBIE TPEYTOJIBHUKH 7 bubmmorexa [IOK
PAMOYE peyr https://m.edsoo.ru/78c146¢c4
bubmmoteka IIOK
5 r 5 1
COMETPHHCCIE HEpAREHETRA https://m.edsoo.ru/78c146¢c4
. OKPY)I(?[OCTB. ['eomerpuueckue mMecra . . Butmiorexa 1IOK
tTouek. [locTpoeHust ¢ MOMOIIbIO IUPKYJIs
_oep HHPIO HHPEY https://m.edsoo.ru/78c146¢c4
U JIMHCUKH
7 [ToBTOpenwue, o000mEeHNE, 10 1 bubnuoteka [JOK
cUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I1O 102 5 0

ITPOTPAMME



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

8 KUIIACC

KosaunuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoabnbie | IIpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
. bubnmoreka [IOK
1 HeTBpExyrombHit 22 1 https://m.edsoo.ru/a5ch98eb
bubnunoreka LIOK
2 Hozobue 16 1 https://m.edsoo.ru/a5cb98eb
bubnuoreka [{OK
3 Hhronaze 16 1 https://m.edsoo.ru/a5ch98eb
4 Teopema [Tudaropa u Hauana 18 1 Bu6mmoreka [JOK
TPUTOHOMETPHUU https://m.edsoo.ru/a5cb98eb
5 VTIIbl M 4ETBIPEXYTOJIBHUKH, CBSI3AHHBIE C 20 1 bubmmnorexka HOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
6 [ToBTOpeHue, 00001ICHNE, CHCTEMATH3AIIUS 10 1 bu6mmoteka IIOK
3HaHUH https://m.edsoo.ru/a5ch98eb
OBIIEE KOJIMYECTBO HACOB 10 102 5 0
[TPOTPAMME



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

9 KVIACC

Koau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB 1 TeM (uudposbie)
Ne i/ Konrpoabneie | Ilpakrnyeckue
NMporpaMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
1 P 22 1
CHICHIE TPEYTOIBHIKOB https://m.edsoo.ru/dddde230
bubnunoreka LIOK
2 ITono6 12 1
OAODHE TPEYTOILHIIOR https://m.edsoo.ru/dddde230
bubmuoreka [IOK
3 M 10 1
CTOA KOOp/HHAT https://m.edsoo.ru/dddde230
bubnunoreka LIOK
4 B 20 1
CITOPR! https://m.edsoo.ru/dddde230
bubmmoteka IIOK
5 16 1
JTiHa OKpYAKHOCTH i MIIOMIAZE Kpyra https://m.edsoo.ru/dddde230
bubmmoteka IIOK
6 10
JlBIkeHITs MI0CKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpenue, 0606IICHNHE, 12 1 bubmuoteka [IOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edsoo.ru/dddde230
OBIIEE KOJIMYECTBO YACOB ITO 102 5 0
ITPOI'PAMME



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

IPOBEPSIEMBIE TPEFOBAHUSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

7 KJIACC

Kon
NPoBepPsIeMoOro
pe3yJabTara

6

HpOBepﬂeMme NnpeaAMETHLIC PE3YyJIbTaThbl 0CBOCHUSN OCHOBHOI1
OﬁpaSOBaTeHLHOﬁ nporpamMmsl OCHOBHOTO 061]161"0 OﬁpﬁfﬁOBﬂHHﬂ

I'eomerpus

6.1

PacrioznaBate u3yueHHBIE TeOMeTpUuYecKue (UTYpBl, OINPEAeTsaTh HX
B3aMMHOE  pACIONIOKEHUE, H300paxaTb TreoMeTpudeckue  (Gurypsl,
BBIIIOJIHATH YEPTEXKU 110 YCIOBUIO 3a7auu. M3MepsaTh JIMHEHHbIE U yIIIOBbIE
BEeIMYMHBI. PemiaTe 3amauM Ha BBIUMCICHHE [UIMH OTPE3KOB U BEIMYHMH
yTJIOB

6.2

Jlenatb TpyOyIO OLIEHKY JMHEWHBIX W YIJIOBBIX BEJIMYMH NPEAMETOB B
peaJIbHOM JKU3HH, Pa3MEPOB NIPUPOJHBIX OO0BEKTOB. Paznmuuarh pasmepsl
3TUX 0OBEKTOB I10 MOPSAIKY BETMUNHbI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPHUUCCKUM 3a/ladaM

6.4

[lonp30BaTbCcsl NpHU3HAKAMM PAaBEHCTBA TPEYIOJBHHUKOB, HCIOJIB30BaTh
NPHU3HAKH W CBOWCTBA PABHOOEAPEHHBIX TPEYrOJbHUKOB IPHU PEIICHUU
3a1a4

6.5

HpOBO}II/ITI) JIOTUYCCKUE PACCYKACHUSA C UCII0JIBb30BAHUEM I'COMETPUUCCKUX
TEOpeM

6.6

ITons30BaThCA IIprU3HaKaM pPaBCHCTBA MNPSAMOYTOJBHBIX TPCYroJbHHUKOB,
CBOMCTBOM MCIHAaHbI, HpOBeI[éHHOP’I K THUIOTCHY3C HNPAMOYTOJBHOI'O
TPEYTrOJIbHUKA, B PCIICHUU I'€COMCTPHUICCKUX 3aaaY

6.7

Onpenensars napauieIbHOCTh MPSMBIX € IOMOLIBIO YIJIOB, KOTOpBIE
oOpa3dyer ¢ HuUMHU cekymad. OrmnpenensTh NapauIeIbHOCTh MPSAMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSIHUA OT TOYEK OJHOM MNPAMOM 1O TOYEK
JIPYrou npsiMoi

6.8

Pemrate 3agaun Ha KiIeTYaTOM 6yMare

6.9

[IpoBOANTH BBHIYMCIEHUS U HAXOAWTh YHUCIOBBbIE M OYKBEHHBIE 3HAUYCHUS
YIJIOB B TE€OMETPUYECKUX 3aJadyaX C HCIOJIb30BAHUEM CYMMBI YIJIOB
TPEYTrOJIbHUKOB U MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH
MEpECEUCHNU  JBYX  TMapajulesibHbIX  MOpsIMbIX  cekyumied.  Pemars
MPAKTUYECKUE 3a/1a4l HA HAXO0XKIEHUE YIIIOB

6.10

Bnagers noHATHEM TI€OMETPHUYECKOIO MECTa TOYEK. YMETh OIpPENENATh
OUCCeKTpUCY yIila ¥ CEPEIUHHBIA TEpHeHIUKYIIp K OTpe3Ky Kak
reOMEeTPUYECKHE MECTA TOUEK

6.11

DopMyIMpOBaTh ONpPENEIEHHS OKPYKHOCTH U Kpyra, XOpJbpl U JUaMeTpa




OKPY’KHOCTH, IIOJIb30BATbC HX CBOMCTBAMHM. YMETh HNPUMEHATH ITH
CBOMCTBA IIPU PEILICHUHU 3a1a4

Biagets NOHATHEM ONMCAHHOM OKOJIO TPEYrOJIBHMKA OKPYXHOCTH, YMEThb
HaxoauTh e€ 1eHtp. [lomb3oBaThest akTamMu O TOM, YTO OHMCCEKTPUCHI

6.12 YIJIOB TPEYTOJbHHUKA TIEPEeceKaloTCsi B OJHOM TOYKE, M O TOM, 4YTO
CepeIMHHBIC MEPIICHIUKYIISPBI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAOTCS B
OJTHOM TOYKE
Briagers nmoHsTHEM KacaTelbHOU K OKPY>KHOCTH, TT0JIb30BATHCS TEOPEMOU O
6.13 NEePICHIMKYIIIPHOCTH KacaTelIbHOW M pajuyca, MPOBEAEHHOIO K TOYKE
KacaHus
6.14 [Tomp30BaThcss  NPOCTEHIIMMH ~ T€OMETPHYECKUMH  HEPaBEHCTBAMH,
' NOHUMATh UX MPAKTHYECKHUI CMBICI
6.15 [TpoBOANTH OCHOBHBIC TEOMETPUYCCKIE TOCTPOCHHSI C TIOMOILBIO IIUPKYJIS
' Y JIMHEUKHU
8 KJIACC
Kon .
IIpoBepsiemble MpeaMeTHBIE Pe3yIbTATHI 0CBOEHHS OCHOBHOM
NPOBEPSIEMOTO .
o0pa3oBaTeIbHON MPOrpaMMbI 0CHOBHOTO 0011Ier0 00pa30BaHusI
pe3yJabTaTa
6 I'eomerpus
6.1 PacriosHaBaTh OCHOBHBIE BH[BI YETBIPEXYTOJIBHUKOB, WX OJIEMEHTHI,
' MIOJIb30BAThCSl X CBOMCTBAMH TP PELICHUU T€OMETPUIECKUX 3a1ad
6.2 [TpuMeHATh CBOMCTBA TOYKH IMEPECEYCHUS] MEIHaH TPEYroyibHUKa (IIEHTpa
' Macc) B PELIEHHH 3a1a4
Briagets moHsATHEM CpeHEH JIMHUU TPEYroJbHUKA M TPAICIH, TPUMEHSTH
6.3 UX CBOMCTBa TPH pEUIEHUH TE€OMETPUYECKUX 3aaad. [lomp3oBarhCs
' Teopemoit Parneca 1 TEOPEMOii O IPOTTOPIIMOHATBHBIX OTPE3Kax, IPUMEHSTh
WX JUTSL PEICHUsI MPAaKTHUECKHUX 3a/1a4
6.4 [lpumeHsTs  TpH3HAKM  MOJAOOMS  TPEYrOJBHUKOB B PEIICHUH
' reOMETPUYECKHX 3a1a4
[Tonb3oBatbes Teopemoit Iludaropa ans pemeHUs TEOMETPUUYECKUX U
65 NpaKkTHYeCKUX 331a4. CTPOUTh MaTeMaTH4eCKyl MOJIENb B MPAKTHUYECKHX
' 3a7a4ax, CaMOCTOSATENIFHO JIEeNaTh YePTEX W HAXOIUTh COOTBETCTBYIOIINE
JUTHHBI
Braners moHATHMSMH CHHYCa, KOCHMHYCa M TaHI€HCa OCTPOro yria
6.6 MPSIMOYTOJIBHOTO TpEeyrojbHHUKA. [l0Nb30BaThCsl 3TUMHU TOHSATHSIMH IS
PEIICHHUS MPAKTUIECKUX 33139
6.7 Bbrunciste (pa3muaHbIME CIOCO0AMH) TUIONIA/Ib TPEYTOIbHHUKA U IUIOIIAIN

MHOTOYTOJIbHBIX (GUryp (Monb3ysichb, e HEOOXOIUMO, KaJbKYJISTOPOM).




IIpuMeHATH OJTy4eHHBIE YMEHUS B IPAKTUYECKUX 3aa4ax

6.8

Biagers NOHATUSMM BIMCAHHOIO M LIEHTPAJIbHOIO YIVIA, HCIIOIb30BATH
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yIriax MEXIy XOpAaMH (CEKYIIMMHU) U yIiie
MEXly KacaTeJIbHOM U XOpAOH IPU PEIIEHUU N'€OMETPUUECKUX 3a1a4

6.9

BirageTs NOHATHEM OIIMCAaHHOTO YETHIPEXYTOJIbHUKA, IPUMEHITh CBOMCTBA
OIIMCAaHHOTO YETHIPEXYIOJIbHUKA IIPYU PELICHUU 33124

6.10

[TpuMeHSTh MOJTyYCHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MaTEMAaTUYCCKHE
MOJIETHM JUIS 3a7a4 peajbHOW >KU3HH U MPOBOIUTH COOTBETCTBYIOIIHE
BBIYHCJICHHSI C TIPUMEHEHUEM IOJ00USIH TPUTOHOMETPUHU (TIONB3YySCh, TIE
HE0OXOMMO, KAITbKYJISITOPOM)

9 KUIACC

Kon
NPOBEPSIEMOT0
pe3yabTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHusi

I'eomerpust

6.1

3HaTh TPUTOHOMETPHUYECKHE (QYHKIHUU OCTPBIX YIJIOB, HAaXOIHWTh C WX
[IOMOULIBI0  PAa3JIMYHbIE  3JEMEHTHl  INPSAMOYIOJBHOTO  TPEYTrOJIbHHUKA
(«petieHue MPSIMOYTOJIBHBIX TPEYroJbHUKOB»). HaxomuTs (¢ MOMOIIBIO
KaJIbKYJISITOPA) AJIMHBL U YIJIbI ISl HETAOJIMYHBIX 3HAYCHUN

6.2

[Tonw3oBaTbCs dbopmynamu MIPUBEICHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISl HAXOXKJICHUSI COOTHOIICHUN MEXITY
TPUTOHOMETPUYECKUMHU BEIIMYMHAMU

6.3

Hcnons3oBaTh TECOpPEMbI CHHYCOB MW KOCHHYCOB [JIsI HAXOXICHUS
Pa3jIMIHBIX 3JIEMCHTOB  TPCYTOJIbHHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),
MNPUMCHATH UX IMPU PCIICHUH TCOMETPHUICCKUX 3aaayd

6.4

Bnagerp mnonATusMH npeoOpa3oBaHMs TOJ00MSA, COOTBETCTBEHHBIX
sieMeHTOB  ToJ00HbIX ¢uryp. Ilomp3oBarbes cBoicTBaMM  1mono0us
MIPOU3BOJIBHBIX (UIyp, YMETh BBIUUCIATH AJUHBI M HAaXOAWTh YIJIBI Y
noo6HbIX Guryp. [IpumeHsTs cBolicTBa 000U B MPAKTUYECKUX 3aauax.
YMeTh NpuBOUTH IPUMEPHI TOT0OOHBIX (GUTYP B OKpYKAIOIIEM MUDPE

6.5

[lonb3oBatbcst  TeopemMamMu O  TPOU3BEIEHUUM  OTPE3KOB  XOpA, O
MPOM3BEICHUN OTPE3KOB CEKYINX, O KBaIpaTe KacaTelIbHON

6.6

[Tonp30BaThcs BEKTOpaMH, MOHMMATh MX T'€OMETPUUYECKHH M (pU3NUYecKUit
CMBICJ, IPUMEHATh UX B PEUICHUH T€OMETPUYECKUX M (U3NYECKUX 3ajad.
[IpumeHsTH CKansipHOE MPOU3BEACHHUE BEKTOPOB JUISl HAXOXACHUS AJIUH U
yIJIOB

6.7

ITons30BaThCA MCTOJOM KOOpPAWHAT Ha IINIOCKOCTHU, NPHUMCHATHL €ro B
PEIICHUU T€OMCTPUYCCKUX U IPAKTHYCCKUX 3a1a4




BJ'IaI[eTB MOHATUAMU IMPABUJIBHOI'0O MHOI'OYI'OJIbHHWKA, AJITWHBI OKPYXHOCTH,
JJIUHBL OYyTrU OKPYXHOCTH H paHHaHHOﬁ MCpPbI yrjia, YMCTb BBIYUCIIATH

08 IJIomaas Kpyra M ero 4yacred. I[IpUMeHATh DOJIydeHHBIE YMEHUSA B
IIPAKTUYECKUX 3aa4ax
6.9 HaxonuTh ocu WM LEHTPHl CUMMETPUM (DUTYpP, TPUMEHSTH JABHKEHUS
' IUIOCKOCTH B MPOCTEUIMX CITydasx
ITpyMeHsTh MOy4YEHHbIE 3HaHUS HA MIPAKTUKE — CTPOUTh MaTEMaTHUYECKUE
6.10 MOJEIN JUld 3ajJad peajbHOW >KU3HM U IPOBOAUTH COOTBETCTBYIOIIME

BBIYUCIICHUS C TIPUMEHEHUEM IOJIOOUSU TPUTOHOMETPUUYECKUX (YHKIIUH
(TOB3YsICh, T1Ie HEOOXOAMMO, KATBKYIISITOPOM)




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
6 I'eomeTpust
Havanbuele nonsarus reomerpun. Touka, npsmMas, OTPE30K, Jdyd. YToi. Buubl
6.1 yriaoB. BeprukanbHple W cMexHble yriabl.  buccektpuca yrma. Jlomanas,
MHOTrOYyrojpHUK. [TapamiensHOCTh U NEPIEHUKYISIPHOCTD PSIMBIX
6.2 Cummetpuunbie ¢urypel. OCHOBHBIC CBOMCTBAa OCeBOM cummeTpuu. [IpumMepsr
' CUMMETPHUH B OKPYKAIOIIEM MUDE
6.3 OcCHOBHBIE IOCTPOEHUS C IIOMOILBIO IUPKYJISA U JINHEHKU. TpeyrosibHuK. BeicoTa,
' MejMaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOEpeHHBIIH U paBHOCTOPOHHUI TPEYTOJIbHUKH. HepasenctBo
' TPEYroJbHHUKA
6.5 CBoiicTBa M NpHU3HAKK PaBHOOEAPEHHOIO TpeyroibHUKA. IIpu3Haku paBeHCTBa
' TPEYTOJILHUKOB
6.6 CpolicTBa M NPU3HAKHU NApauIeIbHBIX NpsAMbIX. CyMMa yIjaoB TpEeyrojabHUKA.
' BHemnue yriel TpeyrojibHUKa
IIpsmoyronbHblii  TpeyroapHuK.  CBOHCTBO ~ MEIMaHbl  IPSIMOYTOJIBHOIO
6.7 TpEYrojbHUKa, IPOBEIEHHOM K  rumoreHy3e. [lpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpIMOYroapHBIN TPEYroabHUK ¢ yriioM B 30°
HepaBeHcTBa B reomMeTpun: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JIMHE
6.8 JIOMaHOMW, Teopema O OonblneM yrie W OOJbIIEH CTOPOHE TPEYroJbHUKA.
IlepnenuKynsip ¥ HAKJIOHHAs
6.9 I'eomeTpuueckoe MmecTo Touek. buccekTpuca yriia u cepeIMHHbIN NEPIEHIUKYJIIAP
' K OTPE3KYy KaK T€OMETPUUYECKHE MECTa TOUEK
6.10 OKpyKHOCTb U KpYT, XOpJia U JUaMeTp, UX CBOICTBAa. B3aumMHOe pacnonoxenue
' OKPYKHOCTH U npsimMoii. KacarenbHast v cexyimasi K OKpyKHOCTH
6.11 OKpyXHOCTb, BIHMCaHHas B Yyrojl. BmucaHHas U omnMcaHHas OKPYKHOCTH
' TPEYTONbHUKA
8 KJIACC
Kon IIpoBepsiemMblii 3J1eMEHT COAEPKAHUS
6 I'eomerpus
6.1 Yersipéxyronsauku. [TapamienorpaMm, ero npu3HaKku U CBOMCTBA
6.2 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX MPU3HAKU U CBOWCTBA




6.3 Tpanemnus, paBHOOOKast Tpamnerus, e€ CBOMCTBAa M mpu3Haku. [IpsMoyronpHas
Tparnenus
6.4 Meron ynBoenus Mmenuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u
TEOpeMa O IIPOIIOPLHUOHAIBHBIX OTpE3Kax
6.5 Cpennue TMHUU TpeyroJibHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHuKa
6.6 [Tomobue TpeyroabHUKOB, KoddduuueHT mnoxodus. I[lpusHaku momoOus
' TPEYroJIbHUKOB. [I[puMeHeHre MoA00us PH PEIICHUH MPAKTUICCKUX 331a9
6.7 DopMmybl Ui IJIOLIAAN TPEYTOIbHUKA, TapaljiesiorpaMmma, poM0a v Tpanenuu
6.8 CaoticTBa 1uioniaiei reomerpudeckux puryp. OTHOIICHHE TUTOIAIeH TTOJOOHBIX
¢uryp
6.9 Bprunciienne miomanei TpeyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIETYaTOM
' Oymare
6.10 Teopema Iludaropa. Ilpumenenne Teopemsl Iludaropa mnpu pemeHun
MPaKTUYECKHUX 3a/1a4
CuHyc, KOCHMHYC, TaHIE€HC OCTPOrO yIjla HpPSIMOYTOJIBHOIO TPEyroJibHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpuroHomerpuieckue (GyHKIUU
yrioB B 30°, 45° u 60°
6.12 Brnucannbie ¥ LEHTpaNbHBIC YIJIbI, YTOJ MEXKIY KacaTeJIbHOM M XOpJOH. YTIIbl
' MEXIY XOpJIaMU U CEKYITUMU
6.13 Brircannbie 1 onucaHHbIe YeTHIPEX YTOTbHUKU
6.14 B3aumnoe pacrnonoxxenue AByX okpykHocteil. Kacanue okpyxkHocteir. Obmue
KacaTeJbHbIE K ABYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCTBO. POPMYJIbI IPUBEICHUS
6.2 Pemenne TpeyronbHHKOB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Perienue
MPAaKTUYECKUX 3a/1a4 C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue mogoous. [Togo0Me COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema o mpousBeAeHUH OTPE3KOB XOp, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYIINX, TeOpeMa O KBaJpare KacaTelbHOU
BekTop, nnmHa (MOAynb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIMOIOKHO
6.5 HalpaBJIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' omepar HajJ BeKTopaMu. Pa3znoxkeHHe BEKTOpa IO JBYM HEKOJUTHHEAPHBIM
BEKTOpaM
6.6 Koopaunatsel Bektopa. CkansipHOe NpPOU3BENCHHE BEKTOPOB, NPUMEHEHUE s




HaXOXXIACHUA OJIMH U YTJIOB

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH. YPAaBHEHUS IPSMONM U OKPYKHOCTH B

6.7 KOOPJIMHATAX, IIEPECEYEHUE OKPYKHOCTEH M NpsMBIX. MeTon KOOpAMHAT MU €ro
pPUMCHEHHE

6.8 [IpaBUIBEHBIE MHOTOYTOJIBHUKH

6.9 Juna OprZKHOCTI/I. I'pagycHas m paawanHas Mepa yria, BBIYUCICHHUE JUTHH IyT
OKPYXHOCTEH

6.10 [Tnomane kpyra, cekTopa, CerMeHTa

6.11 JIBI>KeHUS TUIOCKOCTH W BHYTPEHHHE CUMMeTpuH (uryp (dIeMeHTapHbIC

npeacrasienus). [lapamnensueiit neperoc. [ToBopot




ITPOBEPAEMBIE HA OI'2 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBEPSIEMOro
TpeOOBaHUA

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM Pe3yJbTATAM 0CBOECHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHnue onepupoBaTh NOHITUSIMH: MHOXECTBO, IIOJIMHOKECTBO, OIIEPALIUU
HaJl MHOXXECTBAMH; YMEHHUE ONEPUPOBATH MOHITUIMHU: rpad, CBA3HBIN rpad,
JEPEeBO, IIUKJ, IPUMEHATh UX IPH PELICHUU 3a]a4; YMEHUE HUCIIOIb30BAThH
rpadguyeckoe TMpeACTaBICHHE MHOXECTB JJIsi ONHCaHUSA pealbHbIX
MIPOIIECCOB U SIBIICHUH, IPU PEIICHUH 33124 U3 IPYTUX YI€OHBIX PEIMETOB

YMeHune omnepupoBaTh IOHATUSIMH: OIpEACNICHHe, aKkcuoma, Teopema,
J0Ka3aTeNbCTBO;  YMEHHE  pacro3HaBaTh  UCTHUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, NPHBOJAWTH MPUMEPhl W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMenune OIICpHUPOBAThL IIOHATUAMU: HATYpaJIbHOC YHCJIO0, IPOCTOC U
COCTaBHO€ YMCIIO, JE€IUMOCTh HATYPAJIbHBIX YUCEN, IPU3HAKH JEIUMOCTH,
1[eJI0€ YHUCIIO, MOAYJb YKCIa, OOBIKHOBEHHAs OpoOb U JIeCATUYHAS APOOb,
CTaHJApTHBIA BHJI YUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHUCIIO,
apudmeTnyecKuil KBaApaTHBIA KOpPEHb; YMEHHE BBIMOIHITH ACHCTBUS C
qucilaMy, CpaBHHUBATh W YIOPAAOYHMBATHL YMUCJIA, MPCACTABJIATL 4YHUCJIa HaA
KOOPAMHATHOW MpPSIMOM, OKPYIVIATH YMCIIA; YMEHME JAENaTh NPUKUAKY H
OLIEHKY pe3yJIbTaTa BHIYUCICHUI

YMeHue onepupoBaTh NOHSTUSIMM: CTEHNEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHbIM KOPEHb, MHOTOWIEH, alredpandeckas apoos,
TOX/ECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOW cTemeHu OoJiblie
€IMHUIIBI; YMEHHE BBINOJHATE pacuéThl Mo (opMmyiaM, IpeoOpa3oBaHUsS
LENbIX, JPOOHO-pAllMOHAIBHBIX BBIPAKEHUH U BBIPAKEHUH C KOPHIMH,
pa3ioKeHue MHOTOWIEHa Ha MHOXHTENHU, B TOM YHCJIE C UCIOJIb30BAHUEM
(hopMyJ1 pa3HOCTH KBaJpaTOB U KBaJipaTa CyMMbI U pa3HOCTU

YMeHHne onepupoBaTh MOHATHAMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOM TIEPEMEHHOMU, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON;
yMEHHE pelaTh JIMHEHHBbIE W  KBaJpaTHble ypaBHEHUs, JpoOHO-
palMOHaIbHBIE YPABHEHUS C OJHOU IIEPEMEHHOM, CUCTEMBI IBYX JTMHEHHBIX
YpaBHEHUI, TUHEITHbIE HEPABEHCTBA U UX CHUCTEMBbI, KBaJIpaTHbIE U JPOOHO-
palroHaNIbHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW, B TOM YMHCIIE IpHU
peuIeHnn 3a1ad U3 JPYTrUX IPEeAMETOB M NPAKTUYECKUX 33]a4; YMEHHUE
HCIIOB30BAaTh KOOPAWHATHYIO INPSMYIO U KOOPAWHATHYIO INIOCKOCTh JIS
M300paKeHUs pelIeHnid ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHUAMM: (YHKUHA, Ipaduk (QYHKUUH, HYIH
(GYHKINH, MPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEXKYTKH BO3pACTaHMS,




yObIBaHUsI, HaumOOJbIIee W HAaWMEHbIee 3HAYCHHUS (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TpsSMasi IMPONOPIHUOHAIBHOCTh, JIMHEHHAsS
GyHKIMs, KBajpaTHYHAs (QYHKIOUS, OOpaTHAas MPOMOPIHOHAIEHOCTS,
napaboja, runep0oia; yMeHUue CTpOUTh Ipaduku (yHKIUNA, UCIIOIH30BaTh
rpadUKu I ONPENENICHUs] CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, ISt
pelieHus 3aJad U3 JPYruX Y4eOHBIX MPEAMETOB W PEAlbHON IKHU3HH;
YMEHHE BBIpaXkaTh (POpMyIamMu 3aBUCUMOCTH MEXTy BEIMIHHAMU

YMeHue onepupoBaTh NOHATUSMH: MOCIEA0BATEILHOCTD, apH(PMeTHIECKast
U TEOMETpUYECKass IPOrpECCHMU; YMEHME HCIIOJIb30BaTh  CBOMCTBA
nocJie0BaTeIbHOCTEH, POPMYIIBI CYMMBl U OOIIEro 4ieHa MpH pEeHIeHUU
3aJa4, B TOM 4YHUCJIE 3a7ad U3 JPYTUX Y4eOHBIX NMPEAMETOB M pPEalbHOM
KU3ZHU

YMenue peliaTh 3aaa4u pasHbIX TUIIOB (B TOM YHMCJIC HAa NPOUCHTHI, JOJHU U
4aCTHu, IBHXXCHUC, pa60Ty, LOCHY TOBApOB U CTOUMOCTBH IIOKYIIOK U YCIYT,
HaJIOrnu, 3aJadyu H3 obnacTu YIipaBJICHHUA JIMYHBIMA U CEMEHMHBIMU
Q)HHchaMI/I); YMCHHE COCTABJIATH BBIPAKCHHUA, YPABHCHUA, HCPABCHCTBA U
CUCTCMbI IIO YCJIOBUIO 3aJadu, HCCICAOBATH IIOJIYYCHHOC PCHICHUC U
OLICHUBATh HpaBI[OHOI[O6HOCTI) IMMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBarh MOHATUSAMU: (PHUTypa, TOUKA, OTPE30K, MpsMas, JIyd,
JIOMaHasl, YroJ, MHOTOYIOJbHHK, TpPEYrOJbHHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHI TPEYTOJIbHUKH, MPSIMOYTOJIBHBIN TPEYrOJIbHUK, MEIHaHa,
OuccekTpuca u BBICOTA TPEYToJIbHUKA, YeTHIPEX YTOJIBHHUK,
napajuieiorpaMM, poMO, MPSMOYTOJIBHUK, KBAJIPAT, TPAIEIHs; OKPY>KHOCTB,
KpYT, KacaTelbHasl, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpPaMH; YMECHHE
pemiaTe 3aja4i, B TOM YHCJIC W3 MOBCEJIHECBHOW XW3HU, HA HAXOXJICHUE
TCOMETPHYECKHUX BEIIMYUH C MPUMECHEHUEM H3y4EHHBIX CBOWCTB (puUryp M
(dakToB

10

YMeHue omnepupoBaTh MNOHSTUSIMHM: PAaBEHCTBO (QUIYp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapajuIeIbHOCTh U MEPHEHIAUKYISIPHOCTh NPSAMBIX, YroJl
MEXy IPSIMBIMU, IEPIEHANKYIISP, HAKJIOHHAs, MPOEKLIU, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH U MPSIMOIi;
YMEHHME pAcCllO3HaBaTh pABEHCTBO, CUMMETpUIO U Tmoaobue ¢uryp,
NapaJuIeIbHOCTD U EPIEHINKYISIPHOCTD NIPSAMBIX B OKPYXKAIOIIEM MUPE

11

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yria, CHHYC M KOCHHYC yTjia TPEeYTrOJbHHKA), TUIONIAlb; YMEHUE OIEHUBATh
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPY)KAIOIIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIbl TEpUMETPa U TIJIOMIAAN MHOTOYTOJIEHUKOB, JUIMHBI OKPY>KHOCTH U
MJIOMIAU  Kpyra, o0beMa MPsSMOYTOJIBHOTO TMapajUieienumea; yMeHue
MPUMEHSATH NMPU3HAKUA PABEHCTBA TPEYTOJIHLHUKOB, TEOPEMY O CyMME YTJIOB
TpeyrosbHuKa, Teopemy Iludaropa, TpUTOHOMETPUUECKHE COOTHOIICHUS
JUUISL BBIYMCIICHUS IJIWH, PACCTOSIHUM, TUIOMAAEH

12

YMmenue  u3o0Opaxkarh  IJIOCKME  GUIYppl W UX  KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE ~ (QUIYphl OT PYKH, C TIOMOUIbIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCIACTB 11O TCKCTOBOMY UJIM CUMBOJIBHOMY
OITMCAHUIO

13

YMeHue onepupoBarh MOHATHSAMH: NPSAMOYTOJbHAS CHUCTEMAa KOOPIWHAT;
KOOPAMHATBHI TOYKHU, BEKTOP, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOpPA HA
YUCJI0, CKaJISPHOE IIPOM3BEICHUE BEKTOPOB; YMEHUE HCIIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JUI MPEACTABICHUs JAaHHBIX U PELICHHUs 3a1ad, B
TOM YHUCJIC U3 APYTUX YICOHBIX IPEIMETOB U PeaTbHOM KU3HH

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apudmeTnyeckoe, Mearana, HanOoJIbIIee U HAUMEHbBIIIEe
3HAUEHMs,  pa3Max  YHCJIOBOro  Habopa,  yMEHHE  H3BICKATh,
UHTEPIPETHPOBATh U MPEOOPa30BbIBATH HH()OPMALIUIO, TPEICTABICHHYIO B
TaONMIlaX ¥ Ha JUarpaMmax, OTPaKAroI[yl0 CBOWMCTBA U XapaKTEPHCTUKH
pEalbHBIX TMPOIECCOB M SIBICHUN; yMEHHE pPaclo3HaBaTh H3MEHYMBHIC
BCJIMYHMHBI B OKPYKarOIEM MHUPC

15

VYMeHue omnepupoBaTh MNOHSATUSMM: CIIydallHbIM ONBIT  (CIly4aiHbII
AKCIEPUMEHT),  BJEMEHTapHOE  COObITUE  (DJIEMEHTapHBIH  UCXOX)
CJIy4alfHOT'O OIbITA, CIlydalfHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE
HaXOJUTh  BEPOSITHOCTU  CIyyallHbIX ~ COOBITUH B ONBITax ¢
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE PElIaTh 3aJ1ayd
METOZI0M OpraHW30BaHHOIO Iepedopa W € MCIOJIb30BAaHUEM IpaBUiia
YMHOXEHHS; YMEHHUE OLIEHUBAaTh BEPOSATHOCTU PEAJIbHBIX COOBITUH WU
ABJICHUM, MMOHUMATh POJb MPAKTUYECKH JOCTOBEPHBIX U MAaJIOBEPOSITHBIX
COOBITUIM B OKpYXKaroIleM MHPE U B KU3HU; 3HAKOMCTBO C IOHSTHEM
HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIbLIMX YHMCET U €ro
POJIBIO B MaCCOBBIX SIBJICHUSIX

16

YMeHnue BbIOMpaTh NOAXOASIINNA U3YyUEHHBIH METOJ JUIsl pelIeHMsl 3aauH,
IPUBOAUTH IMPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IpUpOIE U
JKU3HHM, PACIO3HABaTh IIPOSBIICHHE 3aKOHOB MAaTEMaTUKU B HCKYCCTBE,
OIUCBHIBATh OT/IEJIbHBIE BBIJAIOLIMECS PE3YNbTAThl, IOJYyYCHHBIE B XOJ€
pa3BUTUSA MATEMATUKU KaK HAYKH, IPUBOAUTH IPUMEPBl MAaTEMaTHYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHON UCTOPUU




IHHEPEYEHbD 2JIEMEHTOB COAEPKAHMUAA, IIPOBEPAEMbIX HA OI'D I10

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS
1 Yucna v BBIMUCIECHUS
11 Harypanbnble u nensle yncina. [Ipu3Haky 1eJIMMOCTH LEbIX YUCeT
12 OOBIKHOBEHHBIE M JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHBIE TEPHOANYECKHIE
' napobu
13 PanyonaneHele uncna. ApudMeTrHueckue onepanuy ¢ pallioOHaIbHBIMU YHCIAMU
14 JelicTBuTenpHble yncaa. ApudMeTHuecKue onepatuy ¢ JeMCTBUTENbHBIMU YHCIaMU
15 [TpubnmxEHHbIC BEIYUCICHHS, TIPABUIIA OKPYTIICHHS, IPUKU/IKA U OLIEHKA pe3ysIbTara
' BBIYUCIICHUIN
2 AnrebpanuecKue BRIPAKSHHUS
2.1 bykBeHHbIE BbIpaskeHUs (BBIPAKEHUS C IEPEMEHHBIMHU )
29 Crenenb ¢ 1eabIM nokaszaresneM. CTeneHb ¢ palloHaIbHBIM MoKa3zaTesieM. CBOHCTBa
' CTENEHH
2.3 MHorousieHbl
2.4 AnrebGpanueckas 1poob
25 Apudmernueckuil KOpeHb HaTypaibHOH creneHu. [leiicTBusa ¢ apudmerndyeckumu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Llenbie u qpoOHO-panvoHaIbHbIE ypaBHEHHU. CHCTEMBI U COBOKYITHOCTH YpaBHEHUI
3.2 Lemste w napoOHO-panyioHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBble MOCIEI0BATEIEHOCTH
41 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJ1aHUS TTOCIIE0OBATEIbHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nmporpeccuu. @opmysa CI0KHBIX MPOLIEHTOB
5 OyHKINUU
@yHK1M, crocoOb! 3aganus GyHkuuu. I'papuk pynkuuu. O6nacTe onpeneiaeHus u
51 MHOKeCTBO 3HaueHui QyHkuuu. Hynu ¢ynkiuu. IpomexxyTkyu 3HaKOOCTOSHCTBA.
o [TpomMeKyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl MU MHUHUMYMBI (YHKIHH.
Hauboubiee u HauMeHblee 3HaueHUe (QYHKIIMH HA TPOMEXKYTKE
6 KoopanHatsl Ha IpsIMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronpHuK




7.3 MHOroyroisHuKu
7.4 OKpYXHOCTh M KpyT
7.5 N3mepenne reoMeTpuuecKiX BeTMINH
7.6 BekTopbl Ha MIIOCKOCTH
8 BeposiTHOCTh 1 cTaTHCTHKA
8.1 OrnucatenbHas CTaTUCTHKA
8.2 BepostHOCT
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYEHUKA

Aranacsu JI.C., byty3oB B.®., Kanomues C.b. u apyrue, ['eomerpus, 7-9 knacc, AKImoHepHoe

obmectBo "M3narenscTBo "l[IpocBemnienue",;

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA

Artanacsn JI.C., byry3oB B.®., Kanomues C.b. u apyrue, ['eomerpus, 7-9 kinacc, AKimoHepHOE

obmectBo "M3narenncTBo "IIpocBemenue”;

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru, https://m.edsoo.ru/7f4131ce , https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f415b90, https://m.edso0.ru/7f419d08, https://m.edsoo.ru/7f415e2e,
https://m.edsoo.ru/7f417e18, https://m.edsoo.ru/7f41al2c, https://m.edsoo.ru/7f415fdc,



https://resh.edu.ru/
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f415fdc




