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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpust KaK OAWH U3 OCHOBHBIX Pa3AE€iIOB IIKOJbHOM MaT€MAaTHUKH, UMEIOIIUN
CBOCH 11eIbI0 O00ECIEeYUTh M3YyYeHUE CBOWMCTB U pPa3MepoB (QUTYp, UX OTHOIICHUN U
B3aMMHOE PAacCIOJIOKEHHE, ONUPAETCAd Ha JOTMYECKYH0, JI0KAa3aTEJIbHYH) JIMHHUIO.
[leHHOCTh U3Yy4YEHHsSI TEOMETPUM Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHus
3aKJIIOYaeTcsl B TOM, YTO OOYy4YarOUIUMKCS Y4YWUTCS MPOBOAUTH JOKa3aTEIbHbIC
pacCcyX IeHus, CTPOUTh JIOTMYECKUE YMO3AaKIIOUECHUS, JOKa3blBaTh HCTHHHBIC
YTBEPKIAECHUS M CTPOUTHh KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAMUTH PACCYKICHHUS «OT
MPOTUBHOTO», OTJIWYaTh CBOMCTBA OT NPHU3HAKOB, (HOPMYJIUPOBATH OOpaTHbBIC
YTBEPKICHUS.

Btopoii 1uenpi0 W3yueHHS] TEOMETPUM SABJISIETCA HCIOJIB30BaHHE €€ Kak
WHCTPYMEHTAa MpPH PEIIEHUM KaK MaTeMAaTH4YEeCKHX, TAaK M TNPAKTUYECKUX 3a/1ad,
BCTPEUAIOIINXCS B peaibHOM KU3HU. OOydaronuiics JOJDKEH HAy4YUThCS ONPEICIUTh
TreOMETPUIECKYI0 (DUTYpy, ONMUCATh CIOBAMHU JAHHBIA YEPTENK WIM PUCYHOK, HAUTH
IUIOMIAZh 3€MEJIbHOTO Y4YacTKa, PacCuuTaTh HEOOXOJUMYIO JIJTUHY ONTOBOJOKOHHOTO
Kalenss uinum Tpedyemble pa3sMepbl rapaxa AJis aBTOMOOUJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMUTENIbHAS JIMHUS B W3y4YeHUU reoMerpuu. llpu pemienun 3amad
MPAKTUYECKOIO XapakTepa OO0ydarolUUKCsl YYUTCS CTPOUTh MATEMaTHUYECKUE MOJIENU
peanbHbIX JKM3HEHHBIX CUTyalluid, TPOBOJNTH BBIUMCICHUS U OLICHUBATh aJICKBATHOCTD
MOJIyYEHHOTO pe3yJibTaTa.

KpaitHe BaxHO NOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTUMU  y4eOHBIMU
peIMEeTaMHi, MOTHBHPOBATH HCIIOJNB30BATh OMPEICICHUS TE€OMETPUICCKUX (GUTYp U
MOHATUH, JEMOHCTPUPOBATh NMMPUMEHEHHUE MOJYUYEHHBIX YMEHHUN B (PU3UKE U TEXHUKE.
Oty cBA3u Haumbosee spko BUAHBI B Temax «Bekrope», «Tpuronomerpuyeckue
cCOoOTHoOLIeHUs», «Metoa koopaunat» u «Teopema [Tudaropay.

HCJIBIO AAHHOI'0 CIICHKYypPCa ABJISACTCSH:

- yriyOJieHHe 3HaHW yyaluxcs M0 T€OMETPUH, a TAaKXKe pPa3BUTHUE CIOCOOHOCTH
peleHns FTeOMETPUYECKUX 3a1a4.

3agauamMm cnenKypca siBJIsIlOTCH:

- TIOBBINIICHUE MOTUBAIIMH K Y4eOHOU NIeATeTLHOCTH;

- COBEPIICHCTBOBAHUE YMEHHI M HABBIKOB PEIICHUSI TEOMETPUUYECKUX 3a]1aY;
- pacuupeHnue 0a30BOTo 00bEMa 3HAHUH TT0 TEOMETPUH;

- MOATOTOBKA K 9K3aMEHY 0 MaTeMaTHKE;



- TMpeAoCTaBieHHE OO0Yy4aroUIMMCS BO3MOXKHOCTH pEalM30BaThb CBOM HHTEPECH K
IIPEIMETY T€OMETPUS;

- BbIpa0OTKa y 00y4aronuxcsi yMEHUH U CIIOCOOOB JESATEIbHOCTH, HAIPAaBJIECHHBIX HA
pelieHne NpakTUIeCKuX 3a1ay;

- (opMHpOBaHHE HABHIKOB PabOThl C JOMOJIHUTEIHHOW HAyYHOW JHUTEpaTypod H
JPYTUMHU UCTOYHUKAMU UHPOPMALINH;

- CO3laHM€e YCIIOBUM JJIsl caM0o00pa3oBaHus, (POPMUPOBAHUS y 00yHaAIOLIUXCSl YMEHUN
Y HaBBIKOB CaMOCTOSITEIbHON pabOThl U CAMOKOHTPOJISI CBOMX JOCTHKEHUH.

[Iporpammoil  oTBOOMTCS Ha H3ydYeHUE crneukypca "['eomeTpuueckuid
npaktukyM'" 101 yac: 7 knacc — 34 4daca, 1 yac B Heaento; 8 knacc — 34 yaca, 1 4ac B
Heneno; 9 ximacc — 33 gaca, 1 yac B Hezeno.



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHATHs reomerpuu. Todka, npsmas, OTPE30K, Jyd. YTroid. Buuasl
yruioB.  BeprukaneHble W CMEeXHbIE yribl.  buccexkrpuca yrna. Jlomanas,
MHOT'OYyTroJIbHUK. [[apannenbHOCTh U EPIIEHIUKYIISIPHOCTD NPSIMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBAa OCEBOl cumMmeTpuu. [Ipumepsi
CUMMETPHUHU B OKPY’KAIOLIEM MHUPE.

OCHOBHBIE TOCTPOEHUS C MMOMOUIBIO LIUPKYJIA U JIUHEHKHU. TpeyronpHukK. Beicora,
MeJuaHa, OUCCEKTpHCA, UX CBOMCTBA.

PaBHOOEApEeHHBIN 51 PaBHOCTOPOHHUI TPEYTOJIbHUKMU. HepasencTBo
TPEYTOJIbHUKA.

CBoiicTBa U MpU3HAKK DPABHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CpolicTBa M TNpU3HAKK MapauUIENbHBIX OpsMbIX. CymMma yTJIOB TPEYTrOJIbHHUKA.
BHeHue yriel TpeyroibHUKA.

[IpsmMoyronbHbld  TpeyrosbHUK.  CBOMCTBO ~ MEAMAHbl  MNPSAMOYTOJIBHOTO
TPEYTOJbHUKA, NMPOBEAEHHOW K rumnoreHyse. [Ipu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsSIMOYTONBHBIN TPEYTOIBHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa o OonbllleM yrjie u OOJbIIe CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

I'eomeTprueckoe MecTo TOUEK. buccekrpuca yria U cepeAMHHBIN NIEPIICHIUKY ISP
K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb U KpyT, XOpAa U ITHAMETP, UX CBOMCTBA. B3anMHOE pacmnoioxeHne
OKpY’XKHOCTH M mnpsMou. KacarenpHas u cexkymas K OKpPYKHOCTH. OKpy»KHOCTD,
BIIMCaHHAasA B yroJy. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronpauku. llapamienorpamm, ero mnpu3Hakd W CBOMCTBA. YacTHbIE
cllydyad mnapajieorpaMMoB (TIpSMOYTOJIBHUK, pPOMO, KBajapar), HUX TMPU3HAKU U
cBoiicTBa. Tpamneuusi, paBHOOOKasi Tpanenusi, €€ CBOMCTBA U pu3Haku. [IpsamoyronapHas
Tpaneuus.

Meton ynBoenuss Menuanbl. llenTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUUOHAIBHBIX OTPE3KaX.

Cpeanue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHUKa.

[Tomobue TpeyrombHukoB, Kodbdumment mnogodbus. I[lpusHaku mogo0OUs
TpeyroJbHUKOB. [IpuMeHenune moqo0us npy pemeHny NpakTUYeCKuX 3a/1ay.



CporicTBa TwIOmaAei reoMmerpuyeckux Quryp. DopMynbl A8 TUIONIAA
TpPEyroJibHUKa, MapajuienorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAAeH
noJ00HBIX GUTyYp.

Briuncnenvne miomaaed TPEyroJlbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenume Tteopembl Iludaropa mnpu pemreHUH
MPaKTUUYECKUX 3a7a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOrO yIja IpPsAMOYTOJBHOIO TpPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHoMeTpuyeckue (PyHKIUU yTIIOB B
30, 45 u 60°.

Brnimcannele U UEHTPAIbHBIE YIVIBI, YTOJd MEXAY KacaTeJbHOW W XOpPAOH. YTIIbI
MEXIY XOpJlaMHM M CEKylIMMHU. BrHcaHHbIE W ONUCAaHHBIE YETBHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxeHue 1ByX OKpykHocTed. Kacanue okpyxHocteit. OO6mme
KacaTeJbHBIE K JBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yriioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEACHUS.

Pemienue tpeyronpHukoB. TeopeMa KOCHMHYCOB M T€OpeMa CHUHYCOB. Perienue
IIPAKTUYECKUX 3aJa4 C UCII0Ib30BAaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoousi. [1ogo0ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BENACHUU OTPE3KOB
CEKYILUX, TEOpEMA O KBaJApaTe KacaTeJIbHOM.

BekTop, /uiMHA (MOYJIb) BEKTOpPA, COHAIPABICHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaln
HaJ BEKTOpaMH. Pa3loxkeHne BEKTOpa IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnuuater BekTopa. CKalsipHOE MPOU3BEIECHUE BEKTOPOB, NPUMEHEHUE JUIS
HAXOXKJAEHUS JUIMH U yTJIOB.

JlekapToBbl KOOpAMHATHI Ha IUJIOCKOCTH. YPaBHEHUs NPSIMOUW U OKPYKHOCTH B
KOOpPAMHATAaX, IIEPECEYEHNE OKPYKHOCTEW M MpsAMBIX. MeETon KOOpAMHAT M €ro
IIPUMEHEHHUE.

[IpaBuiabHBIE MHOTOYTOJIBHMKM. JIMHA OKpPYXXHOCTH. ['pamycHas M paauaHHas
Mepa yrIia, BBIYHCICHUE JUIMH AyT OKpyKHOCTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBUKEHUsT IUIOCKOCTM W BHYTPEHHUE CHMMETpUHU Quryp (3JI€MEHTapHbIE
npeactasienus). [lapannensHeiii nepenoc. [ToBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS IPOrpaMMbl yueOHOTO Kypca «I'eomeTpusi»
XapaKTepU3yTCA:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

MPOSIBJICHUEM HWHTEpEca K MPOUUIOMY M HACTOSIEMY POCCUHMCKOM MaTE€MaTHKH,
LIEHHOCTHBIM OTHOUICHHEM K JOCTHKEHUSAM POCCHUHUCKHUX MAaTEMaTUKOB U POCCUHCKOMN
MaTeMaTUYECKOW IIKOJbI, K MCIOJIB30BAHUIO ITUX INOCTHMKEHUW B JAPYrMX HayKax u
MPUKJIAAHBIX cdepax;

2) rpaxJIaHCKOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO 00SI3aHHOCTEN TpaKJJaHUHA U Peain3alliy €ro Mnpas,
MPEACTABICHUEM O MAaTeMAaTHYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS Pa3TUYHBIX
CTPYKTYp, SBJIEHUH, TMpolenyp TpakJAaHCKOTO oOiiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTBIO K OOCYXJECHHIO OSTUYECKUX MpoOJeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM INOCTMKEHUM HAYKH, OCO3HAHHEM BaKHOCTH MOPAIBHO-
ATUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€E BOCTIMTAHME:

YCTAHOBKOM Ha AaKTMBHOE Y4YacTME€ B PEUICHUM TMPAKTUYECKUX 3aj]1a4
MAaTEMAaTH4YECKOW  HANpPaBJICHHOCTH, OCO3HAHHEM BAXKHOCTM  MATEMATHYECKOTO
oOpa3oBaHUS HAa MPOTSIKECHUH BCEU JKU3HM JJIs YCHEIIHOW Mpo¢heCcCHOHAITBHON
NESTEIPHOCTH W PAa3BUTUEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAUBUYyATbHON TpaeKTOpUM OOpa30BaHUSI W JKU3HEHHBIX IUIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3aJay, pPEIICHUH, pPacCyKJICHHH, YMEHHUIO BHUIEThH
MaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 ITO3HAHHUSA:

OpUEHTAllMEd B  JICITEIIBHOCTM HA COBPEMEHHYK) CHUCTEMY  HAay4YHBIX
MpEeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, MPUPOILI U
oOliecTBa, TMOHMMAHUEM MAaTEMATHYECKOM HayKM Kak c@epbl 4YelIOBEUeCKOM
NEATEeIbHOCTH, A3TanoB €€ pa3BUTHUS M 3HAYUMOCTU ISl PAa3BUTHUSL LMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMAaTUKH M MAaTeMaTUYECKOW KyJIbTypOl KaK CpeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHUIIMMHM HABBIKAMH  HMCCIEI0BATEIBCKOMN
JEATENbHOCTH;



6) ¢usnueckoe BocnMTaHue, (OPMHUPOBaAHUE KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYns:

TOTOBHOCTBIO MPUMEHSATh MaTEMAaTUYECKUE 3HAHUSI B HUHTEPECax CBOETO 3710POBbSI,
BEJICHUS 3/I0POBOr0 o0Opasa KU3HU (3I0pOBOE MUTAHUE, COATAaHCUPOBAHHBIA PEXKUM
3aHATHN W OTAbIXa, pEryisipHas (U3MYECKas AaKTUBHOCTH), CHOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha ONIMOKY U TaKOTO e MpaBa JAPyroro
YeJIOBEKa;

7) 3K0JI0rH4YecKoe BOCIIUTAHUE:

OpUEHTAIlMEN Ha MPUMEHEHHE MaTeMaTUYECKHX 3HAHUW JId pEelIeHus 3aaad B
00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpefibl, INIAHUPOBAHUS TOCTYIKOB M OLICHKU HX
BO3MOXKHBIX TIOCJICICTBUN IS OKPYXAIOIIeW Ccpeabl, OCO3HAHHEM TJI00aJIbHOTO
XapakTepa SKOJIOTMYECKUX MPoOJIeM U IMyTel UX pelieHus;

8) amanranus K U3MEHAKWIIUMCH YCJIOBHAM COLUMAJIBbHOM U TPHPOIHON
cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO YPOBHSI
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSATEIbHOCTh, B TOM YHUCIE YMEHHE
YUYHUTHCS y JPYTHUX JIIOAEH, TpUOOpeTaTh B COBMECTHOW JESITEILHOCTH HOBBIE 3HAHUS,
HaBBIKM M KOMIIETCHIIUY U3 ONBITA JPYTUX;

HEO0OXOIMMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUI, B TOM 4YHCIE (POPMYIHPOBATH
UJIeU, TOHATHUS, TUIIOTE3bl 00 00OBEKTaX U SIBIICHUSIX, B TOM YKCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JE(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TNIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTyalll0 KaK BbI30B, TpEOYyIOIIUA KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMBIE
pelIeHus W JCUCTBUS, (POPMYIHpPOBATH W OICHUBATH PHUCKA U TOCIEICTBHUSI,
GhopMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS

ba3oBble JJornueckue aeicTBUs:

BBISIBJISITh U XapaKTEPU30BaTh CYIECTBEHHBIC MPU3HAKM MATEMaTUYECKUX OOBEKTOB,
MOHATUH, OTHOUICHUH MEXIy MOHATUSAMHU, (POPMYIHPOBATH OINPEACIICHUS TOHITHM,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIMU, OCHOBAHUS JJISI 000O0IICHUS
Y CPaBHEHMUS, KPUTEPUHU NMPOBOJIUMOTO aHAIU3A;

BOCIIPUHUMATh, (POPMYJHUPOBATh U MNPEeOOPa30BBIBATh CYXKJICHHS: YTBEPAUTEIIbHBIC U
OTpHUIIATEIbHBIC, EUHUYHBIC, YACTHBIC U OOITUE, YCIOBHBIC,



BBISIBIISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOpEUns B (pakTax,
JMAHHBIX, HAOMIONEHUSIX U YTBEPKACHUSIX, MpeasiaraTh KPUTEPUU JUISl BBISIBICHUS
3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJaTh BBIBOJIBI C MCMOJB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX M MHIYKTHBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIFOUECHUH 110 aHAJIOTHH;

pazOupaTh JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX  yTBEpXKICHUM (TpsiMble U OT
MPOTUBHOTO), MPOBOAUTH CaMOCTOSITEIILHO HECJIOKHbBIC JI0Ka3aTebCTBA
MaTeMaTU4eCKuX (PaKToB, BBICTpPAMBATHh APTryMEHTAILMIO, MPUBOJIUTHL MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 pemieHust yuyeOHOW 3ajlayu (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BIOUpaTh HauboJiee MOAXOIAIIUNA C YIETOM CaMOCTOSITEILHO BBIJEICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiicTBUA:

UCIIOJIb30BaTh ~ BOMPOCHI ~ KaK  HUCCJENOBATEIbCKUM  HMHCTPYMEHT  IO3HAHMS,
bopMyIMpOBaTH BOMPOCH], (PUKCUPYIOIIKNE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (GOpMHUPOBATh THIOTE3Y, ApTyMEHTUPOBATH CBOIO
MO3ULINI0, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTAaBICHHOMY IIJIaHY HECJIOXKHBIM JKCIEPUMEHT,
HEOOJbIIIOE HCCJIEOBAHME [0 YCTAHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHu4ecKoro
00BbEKTa, 3aBUCUMOCTEN O0OBEKTOB MEXKIY COOOI;

caMOCTOATENFHO  (opMynHupoBaTh 00O00OMMIEHUS W  BBIBOABI IO  pe3ysbTaTam
MPOBENEHHOTO HAOIOEHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pe3yJIbTaTOB, BHIBOJOB M O00OIICHUH;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIECCA, a TAKKE BBIABUTATh MPEANOI0KEHUS
O €ro pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBJISITh HEJAOCTATOUYHOCTh W W30BITOYHOCTh MH(GOPMALUM, JAHHBIX, HEOOXOJMMBIX
JUISL pEIICHUS 3a/1a4H;

BBIOWpATh, aHAIM3UPOBATH, CHCTEMATH3UPOBATh W HMHTEPIPETHPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUOB U (GOPM IMPEACTABICHHUS;

BbIOMpAaTh (hOpMy MpeAcTaBICHHUs] HHPOPMALMK U WLIIOCTPUPOBATH PEIIaeMble 33/1auu
CXeMaMu, JuarpaMMaMu, HTHOU rpadukoi U ux KOMOMHAIUSIMU;

OIICHUBATh HAJIEKHOCTh MH(POPMAIIUU IO KPUTEPHSIM, MPEIJIOKEHHBIM yUUTETIEM HIIN
chOpMYIMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe TelCTBHS:

BOCIIPUHUMATh U (HOPMYIIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U IIEISIMU
OOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO XOJly peUIeHUs 3aJa4l, KOMMEHTHUPOBAThH
MOJTyYEHHBIN Pe3yJIbTaT;



B X0JI¢ 0OCYXKJICHHS 3aJlaBaTh BOIPOCHI 10 CYIIECTBY OOCYKJTaeMOM TEMbI, IPOOJIEMBI,
peraeMoit 3aa4u, BHICKa3bIBaTh MJICH, HAIICJIICHHBIC HA IMTOWCK PEIICHHUS, COITOCTABIATh
CBOM CYXKJICHUS C CY>KICHHSMH JPYTUX YYACTHUKOB JHAJIOTa, OOHAPYKUBATH Pa3THMUNC
W CXOJICTBO TO3WIMH, B KOpPpeKTHOW (opme (opmymupoBaTh pa3HOTIIACHUS, CBOH
BO3PAKCHHS;

IIPEJICTABIIATh PE3YNIbTAThl PEIICHUS 33JIayd, SKCIICPHUMEHTA, UCCIICIOBAaHMS, MTPOCKTa,
CaMOCTOSATEILHO BHIOMpATh (PopMaT BBICTYIUICHHS C Y4YETOM 3ajad IPE3eHTAllud U
0COOEHHOCTEN ayUTOpUU;

ITOHUMATh M MCII0JIH30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHAUBUIYaIbHON PaObOTHI IIPH
pEIICHUHN YUYeOHBIX MaTEMaTHICCKUX 3a]1a4;

MPUHUMATh I€Tb COBMECTHOM NIEATEILHOCTH, IUIAHWPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacTpeaeNsITh BUILI padOT, TOTOBAPUBATHCS, 0OCYKAATh MPOIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOJIBKUX JTFOJIEH;

y4acTBOBaTh B IPYHIOBBIX (hopMax paboThI (00CYKaeHUSA, 0OOMEH MHCHHSIMHU, MO3TOBBIC
IITYPMBI B JIPYTHE), BBIMOJIHATH CBOIO YacTh PAOOTHI U KOOPJAMHUPOBATH CBOU JCHCTBUS
C IPYTMMHU YWICHaMH KOMaH/IbI, OIIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHMI MPOIYKT
10 KPUTEPHUIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA

Camoopranusanus:

CaMOCTOSATENILHO COCTaBJATh IUJIAaH, AJTOPUTM pElIeHHs 3aaadyd (WM €ro 4acTh),
BBIOMpATh CIOCOO pelmeHuss ¢ Y4YETOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOYXHOCTEM, apryMEHTUPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEUIEHUI C YYETOM
HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, IMOLMOHAIBHBII HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISL IpoLecca U pe3yibTaTa pelIeHUs
MaTeMaTHYECKOM 3a/1auH;

IPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUM 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJAEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEM;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MOCTABJICHHON LEIU U YCIIOBHUSM,
OOBSICHATH IPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS 11eJI, HAXOAUTh OINOKY, 1aBaTh
OLICHKY NMPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHiy oOydenust B 7 kjiacce 00ydaronuics MoJIyduT CAEayIOMe NPeIMETHBIC
pE3YIbTaTHI:



Pacrio3HaBaTh M3y4eHHBIE T€OMETPHUYECKHE (PUTYPBHI, ONPEACNSITh UX B3aUMHOE
pacrnoyioKeHue, Hu300paxaTh TeOMETpUYecKhe (Urypbl, BBIIOIHATH YEPTEXKU IO
YCIIOBUIO 3aJauyu. M3MepsTh JIMHEWHBIE W YIJIOBBIE BEJIMYMHBL. Pemarh 3amauv Ha
BBIYHCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Jlenath TpyOyr0 OIEHKY JMHEHHBIX U YTJIOBBIX BEITUYMH MPEJAMETOB B peaIbHOU
KU3HU, Pa3MEpOB MPHUPOJIHBIX O00BEKTOB. PasznuyaTh pa3Mepsl 3TUX OOBEKTOB IO
MOPSAJIKY BEJTMYUHBI.

CTpouTh 4EPTEXKHU K TEOMETPUUECKHAM 33/1a4aM.

[Tonp30BaThCs NPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh MPU3HAKHA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOUTE JIOTUYECKHUE PACCYXKACHUS C HCHOJb30BAHUEM T'€OMETPUUECKUX
TEOpEM.

[lonp30BaTbCsd  IpPHU3HAKAMM  PABEHCTBA  IPAMOYTOJBHBIX  TPEYTOJBbHUKOB,
CBOVWCTBOM MEJWAHBI, IPOBEIAEHHON K T'MIIOTEHY3€ IMPSAMOYIOJIBHOIO TPEYTrOJbHUKA, B
pEIIeHNU TEOMETPUUECKHUX 3a]1a4.

OnpenensaTe NMapauieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢
HUMH ceKymad. OnpeaensaTs MNapajuleibHOCTh MPSMBIX € MOMOIIBIO PAaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JO TOYEK APYTOM MPSIMOU.

Pemiats 3aaumn Ha KJiieTyaTol Oymare.

[IpoBOANTH BHIYMCIEHUS U HAXOJUTh YUCJIOBbIE U OYKBEHHbIC 3HAUEHUS YTJIOB B
F€OMETPUUECKUX 33Ja4ax C MCIOJb30BAHUEM CYMMBI VIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHbIX TMpPU TMEPECEYCHUH JIBYX
MapajyieIbHBIX MPSIMBIX CEKylIeWd. Peliarh MNpakTUYeCKUe 3aJa4d HAa HaXOXKICHUE
YIJIOB.

Brnagetp mNOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIsTh
OMCCEeKTpHUCY yTIJla U CEPEeIMHHBIA MEPHEHAMKYJSIP K OTPEe3Ky KaK Ie€OMETpUYECKHe
MECTa TOYEK.

@opMynUpPOBaTh OIPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl H JuUaMmeTpa
OKPYKHOCTH, TOJIb30BaTbCSl UX CBOMCTBAMM. YMETh NPUMEHSTHh 3T CBOMCTBA IpHU
pelIeHuu 3a1ay.

Brnagete MNOHATHEM ONMCAHHOM OKOJO TPEYTrOJbHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilomb3oBaTbesi (akTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYroJIbHUKA MEPECEKAITCA B OJHOM TOYKE, W O TOM, UTO CEpPEAVHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCSA B OJTHOU TOUKE.

Brnagers moHATHEM KacaTebHOM K OKPYXKHOCTH, IIOJb30BAaTbCA TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh UX
IIPAKTUYECKUN CMBICIL.



[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IMOCTPOEHUS C IOMOINBK) LHUPKYJIA H
JIMHENKHU.

K xoH1y oOydenust B 8 kiacce o0y4yarouuiicsi MOTy4yuT ClAEAYIOIINUE MPEeIMETHbIE
pe3yJIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BUbI YETBIPEXYTOJIBHUKOB, X JIEMEHTHI, I10JIb30BATHCS
MX CBOMCTBAMU IIPU PELICHUU F€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKH MEPECEUEHUsI MEIMaH TPEyTroilbHUKa (LIEHTpa Macc) B
pelLIeHny 3a1ay.

Bianers noHATHEM CpEIHEN JUHUM TPEYrOJIbHMKA M TpPanelUWH, NPUMEHATH UX
CBOWCTBA IIPU pELICHUM reoMeTpudeckux 3aznad. Ilonp3oBarbcs teopemon daneca u
TEOPEMOM O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX ISl PEIICHUS TPAKTUYECKUX
3a7ay.

[IpuMeHATh MpHU3HAKU MMOAO0OMST TPEYTOJbHUKOB B PEIIEHUU TE€OMETPUUYECKUX
3a7ad4.

[Tonw3oBatbest Teopemoi Iludaropa s pemieHUs TeOMETPUYECKUX U
IIpakTU4eCcKuX 3anad. CTpouTh MaTeMaTHYECKYH0 MOJENb B IPAKTUYECKUX 3adadax,
CaMOCTOSITEIIbHO AENATh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JAJIMHBI.

Brnagerp 1noOHATHMSMM  CHMHYyCa, KOCHMHyCa MW TaHIE€HCAa OCTPOro  yrijia
MPSAMOYTOJBHOTO TpeyrosbHUKa. [lonb30BaThCAd JTUMHU TMOHATHUSAMH IS PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbrancnsate (pa3iuyHBIME  CIOCOOAMM) IUIOUIAAb TPEYTOJbHUKA U IUIOLIAAH
MHOTOYTOJIBHBIX (PUryp (Mmoib3ysach, Tlle HEOOXOAUMO, KalbKyJsiTopoM). [Ipumensrts
MIOJIyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Birazets NOHATUSAMM BIIMCAHHOTO M HEHTPAJIBLHOTO YIUIA, HCIIOJIB30BATh TEOPEMBI O
BIIMCAHHBIX YIUIAX, YIJaX MEXIY XOpJaMH (CEKyLIMMH) U YIJIE MEXK]y KacaTeIbHOU U
XOPJIOU MPH PELIEHUHA T€OMETPUYECKUX 3a/1a4.

Binagerp NOHATHEM OINMCAHHOIO YETBIPEXYIOJIbHUKA, IPUMEHATh CBOMCTBA
ONMMCAHHOI'O YETHIPEXYTOJIbHUKA P PELICHUHN 3a1a4.

[IpyMeHATh MOTYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJENN Ui 3aJa4 PeajbHOW JKU3HU U IIPOBOJAUTH COOTBETCTBYIOIIUE BBIUHUCIICHUS C
OPUMEHEHUEM TMOAOOMS W  TPUTOHOMETpUM  (MONB3YSCh, T/I€  HEOOXOIUMO,
KAJIbKYJISITOPOM).

K kxoniy oOyueHus B 9 kiaacce 00y4yarouuiicss HOIYYUT CIEIYIOIINE TPEAMETHbIE
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3IuYHbIE 3JIEMEHTHl MNPSAMOYTOJIBHOTO TPEYTrOJbHUKA («PEHIEHHE MPAMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxomuTe (C NOMONIBIO KalbKyJISTOpAa) IJIWHBI M YIJbl IS
HETaOJIMYHBIX 3HAUYCHUH.



[Tonp30BaTbcss (opmMyIaMu TNPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJECTBOM JJII HAXOXKJEHUS COOTHOLIEHMH MEXIy TPUTOHOMETPHUUYECKUMHU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HAXOXJACHHS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIBbHUKOBY), IPUMEHATh UX IPU PEIICHUH
reOMEeTPUYECKUX 3a/1a4.

Bnagets noHaTHsiMU npeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX (uryp. Ilomp30BaThCcsi cBOKWCTBAMHM MOJO0OUS MPOU3BOJIBHBIX (QUTYDP, YMETh
BBIUMCIATh JUIMHBI U HAXOAWUTh YIJbl y MOA0OHBIX ¢uryp. [IpumensTs cBoiicTBa
no/1o0us B MPAaKTHUUYECKUX 3aJayax. YMETb MPUBOIUTH NMPUMEPHI MOAOOHBIX (QUIYyp B
OKpY>KaOILIEM MUDE.

[Tonb30BaThCs TEOpEMaMU O NPOU3BEACHUU OTPE3KOB XOpA, O MPOHU3BEICHUU
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpaMHU, MOHUMATh UX F€OMETPUUECKUI U (PU3UUYECKUN CMBICI,
OPUMEHSATh HMX B pPEHIEHUH Te€OMETpUYECKUX M (u3ndeckux 3anad. [lpumeHsartsb
CKaJIIpHOE MPOU3BEJIEHNE BEKTOPOB JJI HAXO0KICHUS JIMH U YTJIOB.

[Tosnb30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, MPUMEHSTh €r0 B PELIECHUU
reOMETPUYECKUX U MTPAKTUUECKUX 3a/au.

BnaneTs NoHATUSAMU NPaBHUIIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JITTUHBI
YT OKPY>KHOCTU U PaJUaHHON MEpBI yIila, YMETh BBIYHMCIATH IUIOMIAIb KPYra U €ro
yacteil. [[puMeHATh MOTyYeHHbIE YMEHHUS B IPAKTUYECKUX 3a7a4ax.

Haxogute ocu (unM UEHTPbI) CUMMETpUU (GUTYp, HPUMEHSITH JBUKECHUS

MJIOCKOCTH B MPOCTEHUIINX CITyYasix.
[TpuMeHATh MOTyYEHHbIE 3HAHHS HA MTPAKTUKE — CTPOUTh MATEMATHYECKUE MOJAEIHN IS
3aJ1ay peaJbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BBIUMCIEHUS C IPUMEHEHHEM
nofgo0usi U  TPUTOHOMETpUYECKUMX  (yHKIMM  (HONB3ysAch, Tl€ HEOO0XO0IUMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne i/ HanmeHoBaHMe pa3/ie/ioB U TeM NIPOrpaMMbl KonnuyectBo yacos
| [Ipocreiiue reomerpuueckue GUIypsl W UX  CBOMWCTBA. 4
N3mepenne reoMeTpu4ecKuX BEIUUNH
2 TpeyroabHUKN 14
3 OKpyXHOCTh U KpyT. ['eoMeTpruuecKkue mocTpoeHus 6
4 [TapannenbHble npsMble, CyMMa YTJI0OB TPEYTOJIbHUKA
5 [ToBTOpenue, 06o0IIeHNE 3HAHUI 5
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
8 KIIACC
Ne n/m HaumeHnoBaHue pa3ieioB M TeM NPOTrPaMMbl KoMi1ecTO 11COB
1 YeThIpE€XyroIbHUKI 7
) [Imomane. HaxoxaeHuwe 1uiomane TPEYrOJbHUKOB U 7
MHOTOYyrojbHbIX (uryp. Ilnomaau nogo6HsIx ¢puryp
3 Teopema ®anmeca um TeopemMa O MPONOPLHUOHAIBHBIX 7
OTpe3Kax, MOJOOHBIE TPEYTOJIbHUKU
4 Teopema [Tudaropa u Hauana TPUrOHOMETPHUH 4
VYrael B OKPYXHOCTU. BrnucanHble W ONUCaHHbBIC
5 yeThlpexyroibHuku. KacartenbHble K  OKpPY)KHOCTH. 6
Kacanue okpyxHOCcTEN
6 [ToBTOpeHue, 0600IIeHNE 3HAHII 3
OBUIEE KOJIMYECTBO YACOB 110 [TPOI'PAMME 34




9 KUIACC

Ne ni/m HaunMeHoBaHHe pa3/ie/i0B U TeM MPOrPamMMbl KoiunyecTBo
4acoB
1 Bekrtopsl
2 JlexapToBbI KOOPAUHATEI HA IIJIOCKOCTH 4
3 Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. 3
Pemenue TpeyroapHuKoOB
4 [IpaBuibHBIE MHOTOYTOJIBHUKHU. J[JIMHA OKPY’KHOCTH U 6
IUIOIAAbL Kpyra. Beraucienue miomaneu
5 JIBM)KEHUS TIOCKOCTH 5
6 [IpeobpazoBanue nomodus. MeTpudyeckue COOTHOLICHHS 5
B OKPY’KHOCTH
7 [ToBTOpenue, 06001IeHNe, cUCTeMaTH3allls 3HAaHUH 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




IHOYPOYHOE IINIAHUPOBAHUE

7 KJ1ace
Ne HasBanmue pa3nena (Tembl), K‘(::f:::::o
YpOKa (KOHTPOJIbHBIE, IPAKTHYECKHE U JIa0opaTOpHbIe padOThI) W3ydenme
1-2 Pemenue 3anad no teme: «M3mepenue oTpe3koB» 2
3-4 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 2
5-6 TpeyronbHUKH: OHATHUE, ONIPENETICHHE 2
7-8 MenuaHbl, BBICOTHI U OUCCEKTPUCHI TPEYTOJIbHUKA 2
9-10 | IlepBblit NpU3HAK paBEHCTBA TPEYTOJIBHUKOB 2
11-12 | Bropo# npu3HaKk paBeHCTBA TPEYTOJbHUKOB 2
13-14 | Tperuii npu3HaK paBEeHCTBA TPEYTOJbHUKOB 2
15-16 | Ilpu3Haku napamieabHOCTH IBYX IPSIMBIX. 2
17-18 | Pemenue 3aja4 Ha NpU3HAKY NApaLIEIbHOCTH HPSMBIX 2
19-20 | Teopembl 0OpaTHBIE IPU3HAKAM HAPAIIICTEHOCTH MPSIMBIX 2
21-22 | Pemenue 3anau no teme: "llapamiensHsie npsivbie” 2
23-24 | CymMa yTiI0B TpEyroJIbHUKA 2
25-26 | CooTHOIIEHUE MEKTy CTOPOHAMU U YIJIAMU TPEYTOJIbHUKA 2
27 Pemenue 3anau no teme: "COOTHOIIEHHE MEXy CTOPOHAMH U yIiIaMU 1
TpEeyrojbHuKa'.
28-29 | HepaBeHCTBO TpeyroJibHUKa 2
30-31 | Pemenue 3a1a4 Ha CBOMCTBA MPSIMOYTOJIBHOI'O TPEYTOJIbHHUKA 2
32 Paccrosinue Mexay napasuieIbHbIMU MPSIMBIMU 1
33 PaccTositnue Mexay napasuiebHbIMU NPSIMbIMHU 1
34 3auétHas pabota 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
8 KJjacc
Ne Ha3Banue pa3aena (Tembl), Koauuecrso
ypokKa (KOHTpPOJIbHBIE, IPAKTHYECKHE U JIa0opaTOpPHBbIE padOThI) ::;?lle;n};::e
1 Yron. CMeXHbIE U BEPTUKAIbHbBIE YIJIbI 1
2 Y16l pU MapaJIETbHBIX TPSMBIX U CEKYILEH 1
3 CyMmMa yriioB TpeyrosibHUKa. BHEIIHUE yIIIbl TPEYroJbHUKA 1
4 buccekTpuca, BpICOTa, MEJIMAHA TPEYTOJIbHUKA 1
5 PaBHOOEIpEHHBIN TPEYTOIBHUK 1
6 PaBHOCTOPOHHMI TPEYTOIBHUK 1
7 [Ipru3Haku paBeHCTBA TPEYTOJbHUKOB 1
8 [IpsAMOYTOJIBHBIN TPEYTOIBHUK 1
9 [Ipu3HaKK paBEeHCTBA MPSAMOYTOIBHBIX TPEYTOJIBHUKOB 1
10 [Teopema Iludaropa 1
11 |Cpenusis nMHUS TPEYyrOJIbHHUKA 1




12 1
HepaBeHCTBO TpeyrojibHUKa
13 1
TpeyronabHUKM Ha KieT4aToi Oymare
14 1
[IpoBepounas paboTa 1o Teme «Yribl. TpeyroJbHUKN
15  [MuoroyronpHuk. CymMMma yriioB BbITYKJIOTO MHOTOYTOJIbHUKA 1
16 [[Tapamnenorpamm 1
17 [Pom6 1
18 1
[IpssMOyTONIBHUK, KBaAPAT
19 [Tpaneuus, cpeHsisi TMHUA TPaNCIUU 1
20  [IpssmoyronbHas, paBHOOEAPEHHAS TPATICIIHS 1
21  |YeThlpexyroJbHHMKH Ha KJIeT4aTol Oymare 1
22 [Ipaxtuyeckas pabota o teme: «MHOTOYTrOJIbHUKI 1
23  |KacaTenbHas U CeKyIlas K OKPYKHOCTU 1
24 Xopasl U AyTH 1
25 |leHTpanbHbIE YIJIbI 1
26  |BnucaHHBIE YTJIbI 1
27  |lnuHa OKpY’KHOCTH U IUIOIIAJb Kpyra 1
28  [Ipaktuueckas pabota o Teme: «Okpyx HOCTh. Kpyr» 1
29 |BnucaHHas B TPEYTOJIbHUK OKPY’KHOCTh 1
30 |OnucaHHas OKOJIO TPEYTOJbHUKA OKPYKHOCTh 1
31 |BhoucaHHas B 4YETBIPEXYTOJbHUK OKPYKHOCTb 1
32 |OnucaHHas OKOJIO YETHIPEXYTOJIbHUKA OKPY>KHOCTh 1
33 [[IpoBepounas pabora mo teme « OKpy)HOCTh. Kpyr» 1
34 [3auérnas pabota 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
9 KJ1acc
Ne HaszBanmue pa3znena (Tembl), Koauuecrso
ypoka (KOHTpOJIbHBIC, IPAKTHYECKHE U J1a00paTOpHbIe padoThI) ::;ZEH}:Z
1 'Yron. buccekrpuca yria 1
2 1
CMeXHbIE U BEpPTUKAJIbHBIE YTJIbI
3 Y1161, 00pa30BaHHbIE APAJUICIBHBIMU MPSIMBIMU U CEKYILEH 1
4 1
CyMmMa yIJI0B TpeyroyibHHKa. BHEIIHNE yIiibl TpeyrojibHUKa
5 Y116l B paBHOOEPEHHOM, PABHOCTOPOHHEM TPEYTOJIbHUKAX 1
6 YTIUIBL, CBA3aHHBIE C OKPYKHOCTBIO 1
7 1
YTIBl B 4ETBIPEXYTOJIbHUKAX
8 BricoTta, Mmeanana, OMcceKkTprca, TPEyroJIbHUKA 1




CpeavHHBIN NepIEeHANKYJIISP, CPEIHSS JIUHUSI TPEYTOJIbHUKA

1
10 [[Ipu3HaKku paBEeHCTBa TPEYTOJIBbHUKOB 1
11  |[[Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJIBHUKOB 1
12 |IlmaroHanu ¥ BBICOTHI B TapaJlIeiorpaMme, poMOe, MPSIMOYTOJIbHUKE, 1
KBaJpaTe, Tparnenun
13 |CpenHss nuHuA Tpaneuuu 1
14  [[IpoepouHnas paboTa 1o Teme «Y1ibl. JIMHUU B TPEYTOIBHUKE 1
15 |Otpe3ku, cBSI3aHHBIE C OKPYKHOCTHIO. XOpJa, IUAMETpP, PaAnyC 1
16  [[IpsiMble, cBA3aHHBIE C OKpPY)KHOCTBIO. KacarenpHas, cexymias 1
17 |BnmcaHHas B TpeyroJbHUK OKPYKHOCTh 1
18 1
OnucanHasi 0KOJIO TPEYTOJIbHUKA OKPYKHOCTD
19  |BoucaHHas B YETBIPEXYTOJIBHUK, IPABUIBHBIA MHOTOYTOJIBHUK 1
OKpPYKHOCTb
20  |OnucaHHas OKOJIO YETHIPEXYTOJIbHHKA, IPABUIBHOIO MHOTOYT'OJIbHUKA 1
OKPYKHOCTb
21 1
Teopema [Tudaropa
22 (TpuroHomeTpuueckue GyHKIUU OCTPOTO yriia B IPSIMOYTOJIbHOM 1
TPEYTrOJIbHUKE
23 [3naueHus cuHyca, KOCHUHYyca, TaHreHca Juis yrios 300, 450, 600 1
24  [TpeyrodbHUKH M YETHIPEXyTOJILHUKH Ha KJIETUYaTON Oymare 1
25  |[[Imomane miockoit ¢urypsl. Ilnomane napanienorpamMmma 1
26  |[Lmomaap mpssMOyTodbHUKA, poMOa, KBaapaTa 1
27  [[Inomanp Tpaneuun 1
28  [[lmomaap TpeyroiabHUKA 1
29  [[Inomanp Kpyra u €ro yacTteit 1
30 |[Uroroas mpoBepouHas paboTa 1
31  [Inomaay MHOTOYTrOJIbHUKOB, H300pakeHHBIX Ha KJIETYaToi Oymare 1
32 [[lnomaau MHOTOYTrOJIbHUKOB, H300pa)KEHHBIX HA KJIETYaTOl Oymare 1
33  [Bauérnas pabota 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

7 KUIIACC

Kon
MpoBepPsAEeMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl OCBOCHMS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

6 I'eomeTpus

Pacrnio3HaBaTh N3yueHHbIE T€OMETPUUECKUE (PUTYPBI, ONPEAEIATh UX
B3aMMHOE PAacIOJIOKEHHE, H300pakaTh reoMEeTpUYecKue (Urypsl,
6.1 BBIIIOJIHATh YEPTEXKHU IO YCIOBHIO 3a1aud. M3MmepATh JMHEWHbIE U
YTJIOBBIE BEIUYMHBI. Pemiare 3a1a4n Ha BEIYUCIIEHUE JUIMH OTPE3KOB

1 BCJIMYHH YTJIOB

Jenate rpyOyto OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIUYHUH IPEIMETOB
6.2 B pEaJbHOM >KM3HM, Pa3MEpPOB INPHPOIHBIX 00BEKTOB. Pasnuuark

PasMEPLBI 3TUX 00BEKTOB MO MOPAAKY BCIIMYMWHBL

6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/1a4am

[Tonb3oBaTbcs HpU3HAKaAMU paBeHCTBa TPEYTOJIbHUKOB,
6.4 WCIIOJIB30BaTh ~ TPU3HAKM W CBOWCTBA  PaBHOOEIPEHHBIX

TPCYTrOJIbHUKOB ITPH PCIICHUHN 3a/1a4

65 [IpoBOIUTH  JIOTMUECKHE  PACCYXkJIEHUS C  HCHOJIb30BAHHUEM
TFE€OMETPUUECKUX TEOPEM

6.6 [Tonb3o0Batbes pU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOWCTBOM MEIWAHbI, MPOBEAEHHON K THIIOTEHY3e

IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA, B PEIICHUY T'€OMETPUYECKUX 3a1a4

OnpenensTh NapajiebHOCTh MPSMBIX C MOMOIIBIO YTIIOB, KOTOPBIE
67 obpasyer ¢ HUMHU cekyIas. OnpeaensaTh NapauieIbHOCTh MPSMBIX C
TIOMOIIBI0 PABEHCTBA PACCTOSHHUI OT TOYEK OJTHOM MPSMOM IO TOUYEK

JIpYyrou npsaMou

6.8 Pemrate 3aaun Ha KieT4aToit Oymare

6.9 HpOBO,Z[I/ITI: BBIYUCICHUA MW HAXOAUTh 4YHUCIOBBIC H 6yKBeHHBIe
S3HAYCHHA YIJIOB B T'COMCTPUUCCKHX 3ajjadyax C HCIIOJIB30BAHHUEM

CYMMBI YIJIOB TPCYT'OJIbBHUKOB U MHOTOYTOJIBHUKOB, CBOICTB YTJIOB,

0o0pa30BaHHBIX MpHU MEPECEUYCHUU JABYX MapajuielbHbIX MPSMBIX




ceKymeﬁ. Pematsn MNPAKTUYCCKUC 3aa49YM Ha HAXOXKICHUC YIITIOB

6.10

Brnagerb mMOHATHEM TIeOMETPUYECKOrO0 MeCcTa TOYeK. YMEeTb
OTpeNieNIATh OUCCEKTPUCY yIIa U CEpPeIMHHBIA MEePHEeHIUKYISIp K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpOBaTH OINPEACICHNUS OKPYKHOCTH W Kpyra, XOpAbpl H
JuaMeTpa OKPYXKHOCTH, IIOJIb30BATbCS HX CBOWCTBAMU. YMEThb

IIPUMEHSATH 9TU CBOMCTBA IIPHU PEILICHNH 3a/1a4

6.12

Bianers noHATHEM ONMCAHHOW OKOJIO TPEYIOJBHHKA OKPYXKHOCTH,
yMeTb HaxoauThb e€ ueHTp. [lonb3oBarbest (akTamMu O TOM, YTO
OMCCEKTPUCH] YITIOB TPEYroJbHUKA NepeCceKaroTcs B OJHON TOUKE, U
O TOM, UYTO CEpEIMHHBIE MEPIEHIUKYJIApl K CTOPOHAM

TPCYI'OJIbHHUKA IICPECCKAOTCA B OJTHOM TOUYKE

6.13

Bragerp NoOHATHEM KacaTeIbHOM K OKpPY)KHOCTH, I10JIb30BAaThCS
TEOPEMONl 0 MEpPHEeHIUKYJISPHOCTU KacaTelbHOHM M pajuyca,

HpOBCI[éHHOl"O K TOYKC KaCaHUuA

6.14

Ilons30BaThCA HpOCTGfIIHHMH reOMETPUICCKUMHU HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘lCCKI/Iﬁ CMBICIJI

6.15

HpOBO,Z[I/ITB OCHOBHBIC TCOMETPUUCCKHUEC IMOCTPOCHUSA C ITOMOIIBIO

LHUPKYJIS ¥ JIMHEWKU

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble mNpeaMeTHbIE Pe3yJbTATbl OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

6

I'eomeTpus

6.1

Pacno3naBaTh OCHOBHBIE BUbI IICTI>I];)éxyl"O.]'H:HI/IKOB, HUX 3JIEMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IpUu pCHICHUN T'COMCTPUUCCKUX 3a/layd

6.2

HpI/IMCHHTB CBOMCTBA TOYKH NepeCCUCHrA MCEIUAH TPCYTrOJIbHHUKA

(ueHTpa Macc) B pelieHuu 3a1a4y

6.3

Biamers moHsTHEM CcpegHEH JIMHUM TPEYrOJbHUKA M TPAICLHH,
NPUMEHATh UX CBOMCTBAa NIpPU PELIEHUH TEeOMETPUYECKHX 3ajad.
[Tonws3oBatbes Teopemont Pasieca U TEOPEMOM O MPOMOPLUOHAIBHBIX

OTpE3Kax, MPUMCEHATE UX I PCHICHUSA IPAaKTHYCCKUX 3a1a4




6.4

[IpumeHsaTh NpU3HAKKM TOM00US TPEYTrOJbHUKOB B  PEUICHUH

TCOMCTPHUICCKUX 3adaY

6.5

[Tonp3oBatbes Teopemoit Iludaropa uist pemeHus: reoMeTpudecKux
U npaktudyeckux 3agady. CTpouTh MaTeMaTH4ecKyl0 MOJAENIb B
NPaKTUYECKUX 3aJadax, CaMOCTOSTENbHO JelaTh 4epTéx H

HaxXoauTb COOTBCTCTBYIOIIUC AJIMHBI

6.6

Brmagers moHsTHSIMH CHHYCa, KOCHMHYCa M TaHTC€HCa OCTpOro yrja
MMpAMOYTOJIBHOT'O TPCYI'OJIbHUKA. ITonbp30BaThCs ATUMM TOHSATUSIMHU

IJId pCIICHUS MMPAKTUYCCKUX 3aaa4

6.7

Bbruucnare (pa3nuyHbIME CIIOCOOAMH) IUIOMIAJb TPEYrOJbHUKA U
IUTOIIAAM MHOTOYTONBHBIX (uryp (moim3ysch, Tae HEO0OXOAMMO,
KaJbKyJIATOpOM). [IpUMEeHSTh Moy4eHHbIE YMEHHUS B IPAKTHYECKUX

3agadax

6.8

Brnamere MOHATHSMH ~ BOMCAHHOTO W IIEHTPAJIBHOTO  YIJIa,
UCIIOJIb30BaTh TEOPEMBI O BITMCAHHBIX YIJIaxX, YIJIaX MEXIY XOpJaaMu
(CexymmmMu) U yrjie MeXJy KacaTeIbHOW M XOpJON IpH pelieHUuU

TCOMETPHUICCKUX 3aaa4d

6.9

BJ'IaI[eTB IIOHATHUEM OIIMCAHHOI'O LIGTI)IpéXYFOJ'II)HI/IKa, IIPUMCHATH

CBOMCTBA OIMMCAHHOTO tleTI:»IpéXer.]'IBHI/IKa IIpu pCIICHUHA 3a1a4

6.10

HpI/IMeH}ITB IMMOJIYYCHHBIC 3HAHHWA Ha IPAKTUKC — CTPOUTH
MAaTEMAaTHYCCKUEC MOACIN AJIA 3aga4 peaanOﬁ JKU3HH U IIPOBOAWTH
COOTBCTCTBYIOIIIUC BBIYMCICHUA C IIPUMCHCHUCM HO,I[O6I/I$I n

TPUTOHOMETPHH (TIOJB3YSCh, TJI€ HEOOXOAUMO, KAIBKYIISITOPOM)

9 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe pPe3yJIbTATHI OCBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHusl

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAMUThH C
UX ITOMOLIBIO PA3JIIMYHBIE AIEMEHTBI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA
(«pemieHne NOpSIMOYTOJIBHBIX — TpeyrojabHUKOB»). Haxoauts (c

ITOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIWHBI W YIJIbl  JJIA HETAaOJIMYHBIX




3HAYCHUH

6.2

[Tons3oBaTbcs bopmyamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM JJII HaXOKJIECHUS COOTHOLIEHUMN

MCKAY TPUTOHOMETPUUCCKUMHU BCIIMYNHAMU

6.3

Hcnonws30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JUISl HAaXOXKICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELICHHE TPEYTOILHUKOBY ),

IMPUMCHSATDb UX IPHU PCIICHUU 'COMCTPUICCKUX 3a1a1

6.4

Brnagers mousTusSMU NpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX
JIeMEHTOB NO00HBIX (uryp. Ilonb30BaThCs cBOWCTBaAMM HOAOOMS
POHU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTbH YTJIbI Y
no00HbIX Quryp. IlpumMeHsTh cBOICTBa MOIOOMS B MPAKTHUECKUX
3aja4ax. YMeTb MPUBOAMTH TMpPUMEPHl NOJOOHBIX GuUryp B

OKpYXKaroIieM MUpe

6.5

[Monp30BaThcss TeOpeMaMu O MPOM3BEICHHU OTPE3KOB XOpA, O

IIPOU3BE/IEHUHU OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHON

6.6

[lons30BaTbcst BEKTOpPaMH, IIOHMMAaThb HMX TE€OMETPUYECKHA U
¢u3nyecKuil CMBICI, IPUMEHATh UX B PELICHUH T€OMETPUUYECKUX U
¢usnueckux 3anay. [IpuMeHsTh CKaIsipHOE NPOU3BEICHHE BEKTOPOB

JJI HAXOXKACHUA JJIMH U YTJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpJAWHAT Ha INIOCKOCTH, IPUMEHATH €T0 B

pPEICHUU TCOMCTPHUUCCKUX U ITPAKTHYCCKUX 3a/la4

6.8

Brnaners MNOHATHSMU NPAaBWIBHOTO MHOTOYTOJIBHHKA, JIJTUHBI
OKPYXHOCTH, JJIMHBI AYTH OKPYKHOCTH U PaJMaHHON Mephl yria,
yMETh BBIYUCIATH IUIOWAAb Kpyra u ero uacteil. [lpumensTs

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

Haxomuth ocu WM LEHTPhl CUMMETPUH (QUIYp, NPUMEHSIThH

JABMOKCHUA ITJIOCKOCTHU B HpOCTCfIIlIHX ClIyvasax

6.10

[IpumeHsTh MOJNy4eHHbIE 3HAHWS Ha NPAKTHKE — CTPOMTH
MaTeMaTHYeCKUue MOJEIH Ul 3a7ad peaJbHOW KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHHEM MoJao0us u
TPUTOHOMETPUUYECKUX (PYHKIMHA (TMOJB3YysCh, I/A€ HEOOXOIUMO,

KaJIbKYJIATOPOM)







ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
6 I'eomeTpus
Havanbnpie nonatus reomerpuu. Touka, mpsmasi, OTPE30K, Jdyd. YTOIL
61 Buner yrnos. BeprukanbHble M CcMexHble yribl. buccekTtpuca yria.
' Jlomanasi, MHoroyronbHuk. [lapamienbHOCTs W NEPHEHIUKYISIPHOCTD
MPSIMBIX
6.2 Cummerpuunble  ¢urypsl. OCHOBHbIE CBOHCTBA OCEBOH CHUMMETPHH.
' [Tpumepsl cUMMETPHUH B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE ITOCTPOEHHUSI C MOMOULIBIO LMPKYJS U JIMHEWKHU. TpeyrojbHUK.
' BeicoTa, MmennaHa, 6uccekTpuca, UX CBOICTBa
64 PaBHOOEOpeHHBI W PaBHOCTOPOHHUN TPEyroJibHUKUA. HepaBeHCTBO
' TPEYTOJIbHUKA
6.5 CBolicTBa M TpPU3HAKM PaBHOOEIPEHHOro TpeyrojpHuka. IlpusHaku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TpU3HAKU MapajUiesbHbIX HpsAMbiX. Cymma  yrioB
' TpeyroibHUKa. BHEIIHNE yIIbl TpEeyroJbHUKA
[IpssMoyronbHbIA  TpeyrodbHUK. CBONCTBO MEIMAHBI MPSMOYTOJIBHOTO
67 TpeyrojbHUKa, TMpOBENEHHOM K runoTeHyse. llpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBencTBa B reoMeTpuu: HEpPaBEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHM, TeopemMa O OoJblieM yrie ¢ OOJbIIeH CTOpPOHE
TpeyroibHuKa. [lepnenanKkyisp u HaKJIOHHas
6.9 I'eomeTpryeckoe MecTo ToOueK. buccekrtpuca yria M CEepeIUHHBIN
' NEPIIEHIUKYJISP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JAHaMeTp, HMX cBolicTBa. B3aumHoe
6.10 pacrojio)keHue OKpyKHocTH u  npsiMod. KacarenbHas W cekymas K
OKPYXHOCTHU




6.11

OKPY)KHOCTB, BIIMCaHHAasA B YTI'OJI. Bnucannas u omucanHas OKPYKHOCTH

TpPEyrojbHUKa
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYetpipéxyronbHuki. [lapamienorpamm, ero npu3Haky U CBOMCTBA

6.2 [TpsMoyronbHUK, poMO, KBaJpaT, UX MIPU3HAKHU U CBOMCTBA

63 Tpanemusi, paBHOOOKass  Tpamemnus, € CBOWCTBA W  IPHU3HAKHU.
' [TpstmoyronbHast Tpaneuus

6.4 Meron yasoenus meauansl. LlentpanbHas cummerpus. Teopema daneca u
' TeopeMa O MPONOPLHUOHAIBHBIX OTPE3KaX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. L{enTp Macc TpeyronbHUKa

6.6 [Tonobue TpeyroiabHUKOB, KodhduuueHtT mnomodus. Ilpusnaku nomoOus
' TpeyroyibHUKOB. [IpruMeHeHne nogo0us Mpy peleHnH NPaKTUYECKUX 3a/1a4

6.7 @dopmynbl Ul IUIOLIAAM TpPEyrojbHHUKA, NapajuieiorpaMma, pomba u
' Tpaneuuu

6. CpoiictBa muomanel reomerpuyeckux ¢uryp. OTHoOmEHHE TUTOIAACH
' Mo00HBIX uryp

6.9 Bbruncnenne miuomane  TpeyroJbHUKOB M MHOTOYTOJIBHUKOB — Ha
' KJIeT4aToi Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mnpu perieHun
' MPAKTUYECKUX 3a7a4

CuHyc, KOCHHYC, TAaHI'€HC OCTPOr0 yIja IpPSIMOYTOJIbHOTO TPEYroJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |PUTOHOMETPUUYECKHUE
¢yukuuu yrinos B 30°, 45° u 60°

612 BnucanHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXIY KacaTeJIbHONM M XOpPIOM.
‘ VYTiel MEXAY XOpIaMU U CEKYIUMU

6.13 Bnucannble U onricaHHbIE YEThIPEXYTONbHUKI

6.14 B3anmHoe pacnonokeHue AByX OKpykHocTed. KacaHuwe OKpy(HOCTEH.
. OO01me KacaTelbHbIE K IBYM OKPYXHOCTSIM




9 KUIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
6 ['eomeTpus
61 Cunyc, kocuHyc, TaHreic yrmioB ot O go 180°. OcHoBHOE
' TPUTOHOMETPHUUYECKOE TOXKAeCTBO. DOPMYIIbI IPUBEACHUS
Pewenue tpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CUHYCOB. Pernienue
6.2 MPAKTUYECKUX 3aJad C MCIOJIb30BAHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momodus. [1omodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o0 npPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEICHUU
' OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTelIbHON
Bekrop, amuHa  (MOIynb) — BEKTOpa,  COHAIPaBICHHBIE  BEKTOPHI,
65 MPOTHUBOIIOJIOKHO HAINpPaBIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpallMy Haja BeKTopamu. PasiokeHue BekTopa IO
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! Bekropa. CkaisipHOe IPOU3BEIEHNUE BEKTOPOB, IPUMEHEHHE JIJIS
' HaXOKJE€HUs JUIMH U YIJIOB
JlexapToBbI KOOPAMHATHI HA IUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpPJIMHATAX, NEPECEYCHUE OKPYKHOCTEH M MpAMBIX. MeTox KOoOpAuHaAT U
€ro MpUMEHEHNe
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JnuHa okpykHOCTH. I'pagycHast u paJnaHHas Mepa yIJya, BBIYUCICHUE HJIUH
' ZyT OKPY’KHOCTEN
6.10 [Inomane Kpyra, CEKTOpa, CErMeHTa
611 JIBIDKEHUs] TJIOCKOCTH M BHYTPEHHHE CUMMETpUH (uryp (3reMeHTapHbIe
' npencrasienus). [lapamiensusiit nepenoc. [loBopot




IMPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOU
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon IIpoBepsiemble TpeOOBaHHSI K TMPeAMETHBIM pe3yJabTaTam
MPOBEPsAEMOro OCBOCHHMS OCHOBHOH 00pa30oBaTeJIbHOIl NMPOrpaMMbI OCHOBHOIO
TpeOoBaHus o0mero odpasosanns Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITHSIMH: MHOXECTBO, IOJMHOXECTBO,
olepauuy HaJ MHOXKECTBAMH; YMEHHME OIIEPUPOBATH IOHATHAMMU:
rpad, cBA3HBIN rpad, nepeBo, UK, TPUMEHITh UX MPU PEIICHUH
3aJa4; yMEHHE UCIONb30BaTh TIpaUuecKkoe Ipe/CTaBICHUE
MHOJKECTB JUIsl OIMCAHUSl PEANBHBIX IPOLECCOB M SBICHWM, IpU

pelIeHnH 3a1a4 U3 IPYruX yueOHbIX PEAMETOB

YMmenue OIICpHUPOBATH TIOHATUAMU: OIPEACIICHUC, dKCuoma,
T€OpEMa, JO0Ka3aTCJIIbCTBO, YMCHHUC pPACIIO3HABATb HCTUHHBIC U
JIO)KHBIC BBICKA3bIBAHUA, NMPHUBOJUTHL IMPUMCEPLI U KOHTPIIPUMCPEI,

CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATHIMH: HATYPAIBHOE YHCIIO, TTPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTh HATypaJlbHbIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1E€JI0€ YUCIIO, MOIYJb YMCIa, OOBIKHOBEHHAs IpO0b U
JecATUYHAs Apo0b, CTAHIAPTHBIA BUJ YHCIIA, PAIlMOHAIBHOE YHCIIO,
3 UppalMOHATIBPHOE YHCIIO, apu(PMETHUECKUd KBaJIpaTHBIA KOPEHB;
YyMEHHE BBINOJHATH JCHCTBUA C YWUCIAMHU, CpaBHUBAaTh |
yHOOpSAIOYMBATh 4YHUCJA, NPEACTABIATh 4YHCIa Ha KOOPJIWHATHOM
NpSIMOM, OKPYIJISTh YHUCIIA; yMEHHUE JeJjaTh MPUKUIKY U OICHKY

pe3yiibTatra BBIUMCIICHU I

4 YMeHue onepupoBaTh MOHATUSAMU: CTENEHb C LIEJIBbIM IOKA3aTesIeM,
apu(pMeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJIEH, alredpandeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHON CTEleHu
Oonbllle €IUHMIBI, YMEHHE BBINOJHATH Pacué€Tel Mo (opmyiam,
npeoOpa3oBaHusl UENbIX, APOOHO-pAllMOHAIBHBIX BBIPAXKEHUH U
BBIPA)KEHUI C KOPHAMM, pa3ioKeHUe MHOIOWIeHa HA MHOXKUTEIH, B
TOM 4YHCIE C HCIONIb30BaHHEM (OpPMYJT Pa3HOCTH KBAIPAaTOB H

KBaJpaTa CyMMBbI 1 pa3HOCTH




YMeHue oneprupoBaTh MOHATUSAMU: YHCIOBOE PABEHCTBO, YPaBHEHUE
C OJHOW IEPEMEHHOM, YHUCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JIMHEWHBIC U KBAJPATHBIC YPAaBHEHHUS,
JIpOOHO-pallMOHAbHbBIE YPABHEHUS C OJHOM NMEepeMEHHOM, CHCTEMBI
JBYX JIMHEVHBIX YPaBHCHUH, JIMHEIHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHblE M JIPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
[IEPEMEHHOM, B TOM YHCIE IIpU PEIICHUWM 3aJad U3 JIPYrux
IPEIMETOB M NPAKTUYECKHUX 337a4; YMEHUE HCIOJIb30BaTh
KOOPAVHATHYI0 MpPsMYyK0 M KOOPAMHATHYK IIOCKOCTb IS

M300paXeHMsI pelIeHN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MNOHATHAMH: (yHKUUS, Ipaduk GyHKIUH,
HYJIM (YHKIUHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKU
BO3pacTaHus, yOBIBaHUS, HaWOONbIIEE M HAUMEHbIICEC 3HAYCHHUS
(GyHKLUNY; yMeHue OIIepUPOBATh HOHATUSAMMU: npsmMas
NPOMOPLUOHATIBHOCTD,  JIMHEHHAss  (QYHKUWSA,  KBaJpaTU4HAs
¢byHkus, oOpaTHasi MPOMOPLUMOHAIBLHOCT, Mapaboia, rumnepodona;
YMEHHUE CTPOUTh Ipaduku (yHKIMHA, HCIIONB30BaTh I'paduKu I
OTpe/ieNIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, ISl PELIEHUS
3aja4 U3 JPyrux y4eOHbIX MPEIMETOB M pealbHOW KHU3HH; YMEHHE

BBIpa)KaTh (POPMYJIaMHU 3aBUCUMOCTU MEXKIY BEIIMYMHAMHU

YMeHue OIIEpUPOBATH MOHATUSAMU: IIOCJIEI0BATEIBbHOCTD,
apupMeTHyecKkass W TEOMETpHYecKas MpOTPecCHd;  yMEHHE
UCIIOJIb30BaTh CBOICTBA MOC/IEA0BATENILHOCTEH, (OPMYIIBI CyMMBI U
o0IIero 4ieHa MpH pelieHu  3a/1a4, B TOM YUCIIE 3a7a4d U3 APYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarp 3a7a4d pa3HbIX TUMOB (B TOM YHCJIE HA MPOICHTHI,
JOJM WU 4YacTd, JBUKEHHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb
NOKYNIOK M YCIYyr, HaJOTH, 3aJayd U3 O00JIacTH yIpaBlIeHUS
JUYHBIMH M CeMEWHbIMH (UHAHCAMH); YMEHHE COCTaBIAThH
BBIPQXXECHUS, YpaBHEHUS, HEPABEHCTBA U CHUCTEMBbI IO YCJOBHIO
3a/1aud, HCCIENOBaTh IOJYYEHHOE pEUIeHWe M  OLICHUBATh

IPaBI0N0J00HOCTb MTOJIyYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBath NOHATHAMU: (PUTYpa, TOUKA, OTPE30K, MpsiMas,

Jy4, JJOMaHasl, YIoj, MHOI'OYT'OJIbHUK, TPCYTOJIbHUK,




paBHOOEIPEHHBIN u PaBHOCTOPOHHHM TPEYTOJIbHUKH,
IPSIMOYTOJIBHBII TPEYroJbHUK, MEIuaHa, OMCCEKTpHuca M BbICOTA
TPEyrojibHUKa,  YeTBIPEXYIOJbHMK,  MapajuleiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (hUrypamuy;
YMEHHUE pelIaTh 3a7jaud, B TOM YHCJIe U3 MOBCEJHEBHOM JKU3HU, HA
HaXO0)KJIEHUE F€OMETPUUECKHUX BEJIUUMH C IPUMEHEHUEM H3yUEHHBIX

cBOKCTB (uryp u haxToB

10

YMeHne onepupoBaTh MOHSATHSIMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTrOJbHUKOB; MapalljIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX,
yrojl MEXIYy NpSIMBIMH, TEPHEHIUKYJSAP, HAKIOHHAs, MPOCKIHS,
nogobue  ¢uryp, TOAOOHBIE  TPEYTOJIBHUKH,  CHMMETPHSI
OTHOCHUTEIIFHO TOYKH M TPSIMOM; YMEHHUE PAaCHO3HABATh PABEHCTBO,
CUMMETpUI0 M mnojxobue  Quryp,  mapasielbHOCTb U

NEPNCHAUKYIIIPHOCTD IIPAMBIX B OKPYIKAarOIEM MHUPC

11

YMeHue onepupoBaTh MOHATHSAMM: JJIMHA, PAaCCTOSIHUE, YIoj
(BenmMuMHA yria, CHHYC U KOCHHYC yIja TPeyroJIbHUKa), MJIOLAb;
YMEHUE OIIGHUBaTh pa3Mepbl MPEeIMETOB M  OOBEKTOB B
OKpYy’aloIlleM MHUpPE; YMEHHE MPUMEHSTHh (HOpMyJbl MEpUMETpa U
IUIOIIAI MHOTOYIOJIbHUKOB, JJIMHBI OKPYXXHOCTM M IUIOIIALU
Kpyra, oObeMa MpsMOYIOJbHOIO THapajuleieNuIena; YMEHUE
IPUMEHATH IIPU3HAKU PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME
yIJIOB TpeyroyibHuKa, Teopemy Iludaropa, Tpuronomerpuueckue

COOTHOIICHHUA 1JIs1 BBIYHMCIICHUA JJINH, paCCTOXHHﬁ, HJ'IOHI&)IGIZ

12

YMmenue wu300paxarh IUIOCKHE GUTyphl ¥ WX KOMOWHAIHH,
IPOCTPAHCTBEHHbIE (UIYPBl OT PYKH, C IOMOILBIO UYEPTEKHBIX
MHCTPYMEHTOB M D3JEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIH

CHMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh IMOHATUSMHU: MPSAMOYTOjibHas CHUCTeMa
KOOpPJIMHAT; KOOPAMHATBI TOYKHU, BEKTOP, CyMMa BEKTOPOB,
IPOU3BEICHUE BEKTOpAa Ha YUCJIO, CKaJISIpHOE IPOU3BEIECHUE
BEKTOPOB; yMEHHE WCIIOJIb30BaTh BEKTOPHl W KOOPAMHATHI IS
MIPE/ICTABJICHUS JTAHHBIX U PEIICHUsS 3aj7]a4, B TOM YHUCJE U3 JPYTUX

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

14

YMmenue OICpHUpPOBATL IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEBIC




quarpamMmbl, TaONWIBI, CpeaHee apudMeTHUecKoe, MeuaHa,
HanOoJpIlIee M HAMMEHBIIIEE 3HAYCHHUs, pa3Max YMCIOBOrO HAOOPa;
yMEHHE W3BJeKaTh, HMHTEPIPETUPOBATH U  MPeoOpa3OBHIBATH
uHpOpMaIMIO, TPEACTABICHHYI0 B TaOIWIIaX W HA aUarpammax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PealIbHbIX MPOLECCOB U
SBIIEHUI; yMEHHE pacrlo3HaBaTh HM3MEHYMBBIC BEJIMYHUHBI B

OKpYy’KaroIleM MUpe

15

YMeHue onepupoBaTh MOHATHAMHU: CIyYalHBIM OMBIT (CITydaiHBIN
9KCIIEPUMEHT), 3JEMEHTApHOE COOBITHE (BJIEMEHTapHBIH HCXO.)
CJIy4alfHOTO OMbITA, CIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOJIUTh BEPOSTHOCTH CIyYallHBIX COOBITMH B OIBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHbIMU COOBITUSIMH; YMEHHE pellaTh
3aJa4d METOZOM OpPraHMW30BaHHOTO Mepedopa U C UCIOJIb30BaHUEM
MpaBHJia YMHOXEHUS; YMEHUE OLIEHHWBATh BEPOSTHOCTH pEalbHBIX
COOBITHI U SBJIECHUH, TOHUMATh POJIb NMPAKTHYECKU JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHII B OKpY’)KaloIEeM MHUPE U B JKHU3HH;
3HAaKOMCTBO C TOHSTHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €TI0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh MOAXOASIIMNA HM3YYEHHBIH METOJ Ul pELICHUS
3a/1a4¥, IPUBOJUTH NIPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU
B HCKYCCTBE, OIMCBIBATH OTACIBHBIE BBINAIOIIUECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ PAa3BUTHUS MAaTEMAaTUKU KAaK HAYKH, IPUBOJUTH
IpUMEPBl  MATEMATHUYECKUX OTKPBITUM M HUX AaBTOPOB B

OTEUYECTBEHHOMN U BCeMHpHOﬁ HUCTOpUHn




HEPEYEHDb JJIEMEHTOB COAEP/KAHWUSA, INTPOBEPAEMbBIX HA OI'D 11O
MATEMATHKE

Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku e1MMOCTH LEIbIX YUCEN
1.2 OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, IPOIICHTHI, OCCKOHEYHBIC TIEPUOTMIECKHIE TPOOH
1.3 Parmonanbheie uncia. ApudMeTHuecKie onepalyy ¢ paloHaIbHBIMU YUCIIAMHU
1.4 JeticTButenbHbIe yncia. ApupMEeTHIECKUE ONIEPAIMH C ICHCTBUTEIILHBIMUA YUCIIAMHU
s [Ipubmmx€HHbIE BBIUMCICHUSA, TpaBUiIa OKPYTJEHHUS, NMPHUKUIKA W OIIEHKA pe3yJibTara
. BBIYMCIICHUI
2 AnrebpanyecKue BhIPaXKESHUs
2.1 bykBeHHbIe BbIpakeHU (BBIPAKEHHSI C IEPEMEHHBIMH )
55 Crenenp ¢ unenbiM mnokaszareneMm. CTeneHb C palMOHaNbHBIM IoKa3areneMm. CBolicTBa
. CTETIeHU
2.3 MHorouneHsl
2.4 Anrebpanyeckas 1poOb
55 Apudmernueckuii KOpeHb HaTypalbHOW creneHd. JleiicTBus ¢ apupmMeTHdecKuMU
' KOPHSIMU HaTypaJIbHOW CTETICHU
3 VYpaBHEHMsI U HEPABEHCTBA
3.1 L{enpie u poOHO-panMoOHaIbHBIC YpaBHEHUA. CUCTEMBbI U COBOKYITHOCTH YPaBHCHHM
3.2 enbie u 1poOHO-panioHaIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Perrtenyie TEKCTOBBIX 3a1a4
4 UucnoBble NOCIE10BaTEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEIOBATEILHOCTEH
4.2 Apudmerrueckast 1 TeoMeTpuIecKas rnporpeccuu. @opMyina CII0KHBIX MPOIEHTOB
5 DyHKINUH
OyHKUs, crmocodbl 3amanus ¢GyHkuud. ['paduk ¢yHkinuu. OOnacTs ompeneiacHus u
s MHOKECTBO 3HaueHWH ¢yHkiuu. Hymu ¢ysakuun. [IpoMexxyTKu 3HAKOIOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKIMM. MaKCUMyMBI W MHHUMYMBI  (DYHKIIHH.
HawnGosnpiiee 1 HanMeHbIIee 3HaYeHUE (PYHKITUU HA TIPOMEKYTKE
6 Koopaunats! Ha IpsIMOi 1 TJIOCKOCTH




6.1

Koopaunarnas npsamas

6.2 JlexapTOBbI KOOPAWHATHI HA TUNIOCKOCTH
7 I'eomeTpus

7.1 I'eomerpuueckue GpuUrypsl 1 UxX cBoicTBa

7.2 TpeyrosnbHUK

7.3 MHOroyrojapsH1UKu

7.4 OKpY>XKHOCTb U KpyT

7.5 N3mepenue reoMeTpu4eCKuX BEITUYUH

7.6 Bekrtops! Ha 1IocKkocTH
8 BeposiTHOCTB 1 cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHuoxecTBa

8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIbI U151 YYHEHUKA

* Marematuka. ['eomerpus: 7 - 9-e kimacchl: 0a30BBIM ypOBEHb: y4eOHUK; 14-e
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