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/{uBeeBo

HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kak OIWH W3 OCHOBHBIX Pa3/eNiOB IIKOJBHOW MaTEMaTHKH, MMEIONIUN CBOEH IeNbl0 00ecTeunTh
U3y4Y€HHE CBOMCTB U pa3MepoB (UTYp, MX OTHOUICHHM W B3aMMHOE pPACIOJIOXKEHHE, ONMUPaeTCsd Ha JIOTHYECKYIO,
JOKa3aTeNbHYyI0 JUHUIO. [[eHHOCTh M3ydYeHUs reOMETpHUY Ha YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUsl 3aKII0YAETCS B TOM,
YTO OOYYAIOIIMIICS YIUTCS MPOBOAUTH JOKA3aTEIbHBIE PACCYKICHHUS, CTPOUTH JIOTHUECKHE YMO3AKIIOUECHHUS, JOKA3bIBATh
UCTHUHHbBIE YTBEPXKAEHUS U CTPOUTH KOHTPHPHUMEPHI K JIOXKHBIM, MPOBOAUTH PACCYKICHUSI «OT MPOTHUBHOIO», OTINYATh
CBOMCTBA OT NMPU3HAKOB, (OPMYJIHUPOBATH OOPATHBIE YTBEPKICHHUS.

Btopoii uenpi0 u3yyeHHs TEOMETPUM SIBISETCS MCIOJIB30BAaHME €€ KAaK HHCTPYMEHTAa IPH PEIICHHH Kak
MaTEMaTUYECKUX, TaK W MPAKTHUYECKUX 3aJ]1ad, BCTPEUAIOIINXCSA B peaabHOW *Ku3HU. OOyJaronuiicss TODKEH HAyYUThCS
OMPENIENIUTh T€OMETPUUECKYI0 (DUTYypy, ONMUCATh CJIOBAMHU JAHHBIN YEpTEX WM PUCYHOK, HAWTH TUIOMIA]b 3€MEILHOIO
y4acTKa, pacCUUTaTh HEOOXOUMYIO JJTMHY ONTOBOJIOKOHHOTO KaOelsi Wiiu TpedyeMble pa3Mephl rapaxa Jijis aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpas, BBIUMCIUTEIbHAS JIMHUS B M3ydyeHHH reomerpuu. [lpu pemieHun 3amad MpakTUYECKOTO
XapakTepa OO0YyYarolUNiCA YYUTCS CTPOUTh MAaTEMAaTHYECKHE MOJEIN PEabHBIX >KU3HEHHBIX CUTYyaIluil, MpPOBOJHTH
BBIYMCJICHUS U OLICHUBATh aJIEKBATHOCTH MOJIYUYEHHOTO pe3yJibTaTa.

KpaitHe BakHO MOTYEPKUBATEH CBSI3M T€OMETPUU C JAPYTUMHU YUE€OHBIMU MPEIMETaMH, MOTUBUPOBATH UCIIOIH30BATh
OTIpE/ICNICHHsS] TEOMETPUUYECKUX (UTYP U TOHITHH, JEMOHCTPUPOBATH NMPUMEHEHHE MOJYYCHHBIX YMEHUU B (PU3UKE U
TEXHUKE. DTU CBsI3U Hambosee SpKO BHIHBI B TeMax «Bektopwl», «TpuroHomerpudeckue COOTHOMICHUS», «Meton
koopauHat» u «Teopema [Tudaropay.

VYueOnbiit kypc «'eoMeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3/ienibl cojepxkanus: «I'eomerpuueckue Gurypsl u
UX CBoOHCTBa», «/3MepeHHEe TeOMETPUUYECKUX BEIUYUH», «J[eKapTOBbl KOOpPJIMHATBHI HA IUIOCKOCTH», «BeKTOophi»,
«JIBH>KeHUS I0CKOCTHY, «IIpeobpa3oBanus MOa00HM.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» orBoaurca 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B HeZel0), B 8
KJacce — 68 yacoB (2 yaca B Hezieno), B 9 kitacce — 68 yacoB (2 yaca B HEJIETIO).



COILEPKAHUE OBYUEHUSA
7 KIIACC

Havanbuble noHaTusa reomerpuu. Touka, mpsMasi, OTPE3OK, Jyd. YTroi. Buabl yrios. BepTukanbHble U CMEXHBIE
yribl. buccekrpuca yria. Jlomanas, MHOroyrojibHuK. [1apanienbHOCTh U IEPIIEHAUKYISIPHOCTD IIPSAMBIX.

CummMmerpuuHsble purypsl. OCHOBHbBIE CBOWCTBA OCEBOM cUuMMeETpuU. [IpuMepsl CUMMETpPHN B OKpPYKAtOIIEM MUDE.

OCHOBHbBIE TIOCTPOCHHS C TOMOINBIO HUPKYJIS W JuHEiKku. TpeyrompHuk. BbicoTa, meamnana, OuccekTpuca, HUX
CBONCTBA.

PaBHOOEIpEHHBII U PaBHOCTOPOHHUI TpeyroabHUKU. HepaBeHCTBO TpeyroibHUKA.

CBoiicTBa ¥ IPU3HAKKU PaBHOOEAPEHHOT O TpeyrojabHuKa. [Ipru3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoliCTBa 1 NMPU3HAKY NAPAIIIEIBHBIX NpsIMbIX. CyMMa yrioB TPEYrOJdbHUKA. BHEIHNWE YIIIbI TPEYTOJIBHUKA.

[IpsamoyronbHbIid TpeyronbHUK. CBOMCTBO MEAMAHBI MPSAMOYTOJIBHOTO TPEYTOJIbHHUKA, MPOBEAEHHON K THIIOTEHY3E.
IIpu3HaKky paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopemMa O OOJbILIeM yriie
1 O0JIbIIEH CTOPOHE TPEYrojbHUKA. [lepreHIuKysap 1 HaKJIOHHASL.

['eomerpruueckoe mecto ToueK. buccekrpuca yria U CEpeaMHHBIN NMEPHEHAUKYIAP K OTPE3KY KaK €OMETPUUYECKUE
MeCTa TOYEK.

OKpyXHOCTh U KpYI, XOpAa M JAUaMETp, UX CBOWcCTBa. B3anMHOE pacnoioXeHue OKPYKHOCTH M MPSIMOM.
KacarenpHasd u cekymass K OKpyXHOCTH. OKpYKHOCTb, BIHMCAHHAas B yroji. BroucaHHas M omucaHHash OKPYXHOCTH
TpPEYyroJIbHUKA.

8 KNIACC

YerpipéxyronpHuku. IlapamuiemorpamMM, e€ro IpHU3HAaKM M CBOMCTBA. YacTHeIE cily4aud MapajuieiorpaMMOB
(MpsIMOYTOJIBHUK, POMO, KBaJipaT), UX NPU3HAKU U CBOMCTBA. Tpamenus, paBHOOOKas Tpameuus, €€ CBONCTBA U MPU3HAKH.
[IpsAmoyrosbHas Tpanenus.



Meron yasoenus meauansl. LlenTpanbnas cummerpus. Teopema daneca u Teopema 0 NpONOPLMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macce TpeyroiabHuKa.

[Tonobue TpeyronbHUKOB, KO3 dunuent nonoodus. [IpuzHaku nomodust TpeyroabHUKOB. [I[puMenenne nogoous npu
pEelIEeHNN NMPAKTUYECKHUX 3a7a4.

CaoiicTBa momajael reomerpuaeckux Guryp. @opMyinsl i MIOWAAM TPEYrodbHUKA, NapajlienorpaMma, pomoa u
Tpaneruu. OTHOLIEHUE TUIONIaAe MOJ00HBIX QUryp.

Brruncnenue miuomaei TpeyroibHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIET4aToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [Iudaropa npu penieHny NpakKTHYECKUX 3a/4a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOrO yrIjla MNPSIMOYIOJIBHOTO TpEyrojJbHUKAa. (OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAecTBO. Tpuronomerpudeckue ¢hyukiuu yriaos B 30, 45 u 60°.

BrnincanHbple ¥ LEHTpaJbHBIE YIUIBI, YIOJl MEXAY KacaTelbHOW W XOPAOH. YTIJIbl MEXAY XOpPAAaMH U CEKYIIMMHU.
BrnncanHele 1 onucaHHbIE YETBHIPEXYTOJIBHUKU. B3auMHOE pacmonokeHue JBYyX OKpyXHOCTel. KacaHue OKpy>KHOCTEW.
OO6uiue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYJIIBI TPUBEICHMUS.

Pemenne tpeyronpHuUKoOB. TeopemMa KOCHMHYCOB U TeopeMa CHHYCOB. PellleHue mpakTH4ecKMX 3ajad ¢
UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodust. [logqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpoW3BEAECHUU OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEACHUM OTPE3KOB CEKYIIMX, T€OpeMa O KBajapare
KacaTeJIbHOM.

BekrTop, mimHa (MOAYJb) BEKTOpAa, COHAIPABIEHHBIE BEKTOPHI, IPOTHUBOIIOJIOXKHO HAMNPABICHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalMyd HajJ BeKTOpaMmH. PasznoxkeHue BEKTOpa 1O JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE MIPOU3BENCHNE BEKTOPOB, IPUMEHEHHE JJIsI HAXOXKICHUS
JUIMH U YTJIOB.

JlekapTOoBbl KOOPJMHATBHl HA IUIOCKOCTH. YpPaBHEHHs MPSMOM W OKPYKHOCTM B KOOpPJIMHATax, IEpeceyeHue
OKPYXHOCTEH U MpsAMbIX. MeToa KOOpANHAT U €ro MPUMEHEHHUE.



[IpaBunbHBIE MHOTOYTONBHUKU. JJInHA OKpyXHOCTU. ['pagycHas W paauaHHas Mepa yriia, BBIYMCICHHUE JJIMH AYT
okpyxHocrtel. [Inomane kpyra, cekropa, CErMEHTa.

JIBMKEeHUs TUIOCKOCTH U BHYTPEHHUE cUMMeETpuH Guryp (31emeHTapHbie npeacTaBieHus). [lapamiensHblil mepeHoc.
[ToBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pPe3yJIbTAThI OCBOCHUS ITPOrpaMMbl YUeOHOT0 Kypca «I 'eoMeTpus» XapaKkTepru3yrTCs:

1) naTpuoTHYecKOe BOCIIMTAHHE:

MPOSIBIICHUEM HMHTEpEca K NPOLLIOMY W HACTOSIIEMY POCCUMCKOM MAaTEMAaTHKH, LEHHOCTHBIM OTHOIIEHHEM K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOMU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JTOCTUKECHUN B
JIPYryux HayKax W MPUKIAIHBIX chepax;

2) rpakIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBIMOJTHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealu3alud €ro IMpaB, NPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJIECHUN, MPOLENYp Tpa)KIaHCKOro OOIIeCTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHUIO JTHYECKUX IMPOOJIEM, CBS3AaHHBIX C MPAKTHUUYECKUM
MIPUMEHEHHUEM JIOCTUKECHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX MPUHIMIIOB B AEATEILHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW HA aKTUBHOE YYaCTHUE B PEUICHUHU MPAKTUYECKUX 3a7a4 MATEMATUYECKOW HANPABJIEHHOCTH, OCOZHAHUEM
BOXHOCTU MaTe€MaTHYeCKOro o0pa3oBaHus Ha MPOTSHKEHUHM BCEH KU3HU IS YCTICITHOW MpodeccuoHanbHON AesSITeIbHOCTH
U Pa3BUTHEM HEOOXOAMMBIX YMEHHN, OCO3HAHHBIM BHIOOPOM M TTOCTPOCHUEM WHIWBHUIYAIHHOU TPACKTOPUU 00pa30BaHMSI
Y 'KU3HEHHBIX JIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIMTAHUE:



CITOCOOHOCTHIO K AMOIMOHATBLHOMY U ACTETHUUYECKOMY BOCIPHUSATHIO MAaTeMaTHYECKUX OOBEKTOB, 3a/lad, pEIICHUH,
pacCykJ1IeHUul, YMEHUIO BUJIETh MATEMAaTUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAIMEN B JIESITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTUS 4YeJNIOBEKa, MNPUPOABI U OOIIECTBAa, IOHMMAHUEM MaTEMAaTHYECKOM HayKh Kak cdepbl YeloBEeUeCKOoi
JEATEIBbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYMMOCTU IS Pa3BUTHUS LIUBWIM3AIMHU, OBJIAJCHHUEM SI3BIKOM MAaTEMAaTUKU U
MAaTEMATUYECKON KYJIbTYPOU KAaK CPEJICTBOM MO3HAHHUS MHPA, OBJIAJCHUEM MPOCTEUIIMMU HABBIKAMM MCCIIEA0BATEIBCKOU
JEATENbHOCTH;

6) pusuueckoe Bocnuranue, GopMupoBaHHe KYJbTYPbI 310POBbS U IMOLMOHAJIBHOI0 0JIATOIOYYH S

TOTOBHOCTBIO NMPUMEHATH MaTeMaTHYECKUE 3HAHUS B MHTEPECcaX CBOCTO 3/I0POBBS, BEJICHUS 3JI0POBOTO 00pa3a KU3HU
(3mOopoBO€ THTaHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATAA W OTAbIXa, peryispHas (u3MYecKas aKTHBHOCTB),
c(hOopMUPOBAHHOCTHIO HaBbIKA pedIEKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa APYroro 4eaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

OpUEHTaIMel Ha MPUMEHEHHE MaTEeMaTHUECKUX 3HAHHWM JIJIs PEIICHUs 3a/1ad B 00JIaCTH COXPAHHOCTH OKPYIKaroIiei
cpenpl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKM KX BO3MOXHBIX ITOCIEACTBUU [JII OKPYXKAIOMIEW Cpeabl, OCO3ZHAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelIeHus;

8) apanTanus K U3MEHAIOIUMCH YCJIOBUAM COUMAJBLHOM U IPUPOJIHOM CPe/bl:

FOTOBHOCTBIO K JCHUCTBUSAM B YCJIOBHUSX HEONPENECIEHHOCTH, IMOBBILIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTHU 4YEpPE3
MPAKTUYECKYIO JIEATETLHOCTh, B TOM YHCJIE YMEHUE YUUTHCS y APYTHUX JIIOJICH, MPUOOpETaTh B COBMECTHOM JEATEIIBHOCTH
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMU U3 OIbITA JPYTUX;

HEOOXOAUMOCThIO B (JOPMHPOBAHUU HOBBIX 3HAHUH, B TOM uuciie (POpMyIUpOBaTh HACH, MOHSATHUS, THIIOTE3bl 00
O0BEKTaxX U SBJIEHUSAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh JEe(PHUIMTHI COOCTBEHHBIX 3HAHUNA U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PAa3BUTHE;

CIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMINI
KOHTpPMEp, KOPPEKTUPOBATh NMPUHUMAEMbIE PEIICHUs U JeUCTBUA, GOPMYIUPOBATh U OIEHUBATh PUCKU M TOCIIEACTBUA,
(hopMHUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

Ba3oBbie Jjornueckue JeicTBUA:

BBISIBJISITh M XapaKTePU30BaTh CYLIECTBEHHbIEC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, IOHATUH, OTHOIICHUNH MEXIY
HNOHATUSAMH, (POPMYITHPOBATH OMPEICICHUS MOHATHI, YCTAaHABIMBATH CYHICCTBEHHBIH MPHU3HAK KiIaccU(HUKAIHH,
OCHOBAHMS 1711 0000IEHHS U CPABHEHMSI, KPUTEPUU TPOBOJUMOI0 aHAIHN3;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U MPEOOPA30BHIBATH CYXKJIEHUS: YTBEPAUTENbHbBIEC U OTPULIATEIbHbBIC, CAUHUYHBIE,
YacTHbIE U OOIIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpeUns B (aKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKIEHUAX, Ipeyiaratb KpUTEPUH JJIs BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIL;

JIeJaTh BBIBOABI C MCIOJB30BAHUMEM 3aKOHOB JIOTHMKH, JEAYKTHMBHBIX W HWHAYKTHBHBIX YMO3aKJIIOUEHUH,
YMO3AaKJIFOUEHHUM IO aHAJIOTUU;

pa3OupaTh JOKa3aTelbCTBA MATEMAaTUYECKUX YTBEp)KIAEHUN (TpsiMble M OT NPOTUBHOIO), MPOBOIAUTH
CaMOCTOSATENIbHO HECIIOKHBIEC JJOKA3aTelbCTBA MAaTEMATHUECKUX (DAKTOB, BHICTPAUBATh aAPTYMEHTALIMIO, IPUBOIUTH
OpUMeEpPBl U KOHTPIPUMEPBI, 00OCHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Croco0 peuieHus yueOHOW 3a7aur (CpaBHUBATh HECKOJIBKO BAPHUAHTOB pEIICHMS, BHIOMpaTh Hamboiee
HNOJXOAIIUNA ¢ YUETOM CaMOCTOSATEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBblIe ucciiegoBarejabcKe 1eMCTBHUSA .

UCIIONIB30BaTh  BOINPOCHI KaK  HCCIECNOBATCIIbCKUM HWHCTPYMEHT TO3HaHWSA, (OPMYJIHPOBATh  BOIPOCHI,
dbukcupyronme npoTUBOpedre, MpolIeMy, CaMOCTOSTENBHO YCTaHaBIWBATH MCKOMOE W JaHHOE, (OPMUPOBATH
THIIOTE3Y, apTyMEHTUPOBATh CBOKO TIO3UIUIO, MHCHHUE;

IIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIM AKCIIEPUMEHT, HEOOJIBIIOE MCCIICIOBAHKE 110
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;
CaMOCTOSITeNTbHO (popMyupoBaTh OO0O0OIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOIO0 HAOJIOJAEHNUS,
WCCIICIOBAHUS, OIICHUBATh JJOCTOBEPHOCTH TOJYUYCHHBIX PE3YIhbTaTOB, BBIBOJIOB U 00OOIICHUI;



MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIABUTATH MPEIIMOI0XKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSX.

PabGora ¢ unpopmanmei:

BBISIBIISITh HEJOCTATOYHOCTD U M30BITOYHOCTh MH(GOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4K;
BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIMIO PA3IUYHBIX BUAOB U (PopMm
MIPECTABICHUS;

BBIOMpaTh (opMy TpeACcTaBlIeHHS MHPOPMAIMA ¥ WIIIOCTPUPOBAThH pelllaeMble 3a/laud CXEeMaMH, JuarpamMMaMu,
WHOU rpaduKoi U MX KOMOWHAIIUSMU;

OLICHUBATh HAASKHOCTh WHGOpPMALMM IO KPUTEPUSM, NPEIJIOKEHHBIM YUHUTEIIeM WIH CPOPpMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1elCTBUSA:

BOCTIpUHUMATh U (HOPMYJIHUPOBATH CYXJACHHS B COOTBETCTBUHU C YCIOBUSIMHU W LEISIMH OOIICHHS, SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO X0y PEIICHUS
3a/1a4i, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHs 3aJaBaTh BOMPOCHl IO CYIIECTBY OOCYXJaeMOH TeMbl, MpPOOJEMbI, peuIaeMon 3aaaud,
BBICKA3bIBaTh WJEH, HAICNICHHbIE Ha TIOWCK PEIICHUS, COMOCTABIATh CBOM CYXACHHUS C CYXICHUSIMU JPYTHX
YYACTHUKOB JAHMANora, OOHApY)XMBAaTh Pa3IMYMe€ U CXOJCTBO IMO3UIMH, B KOPpPEKTHOW (opme (HopMyIHpoBaTh
pa3HOrIIacusi, CBOM BO3PAKEHUS;

NPEICTaBISITh PE3yNIbTAaThl PEIICHUs 3a7aud, IKCIIEPUMEHTA, UCCIEAOBaHuUs, IPOEKTa, CAMOCTOSITETLHO BBIOMPATH
dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1a4 IPE3CHTALIMU U OCOOCHHOCTEH ayIUTOPUH;

NOHMMAaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W HMHIMBUAYAJbHOM pabOTHI MpHU pEUICHUU Y4eOHBIX
MaTEeMaTUYECKUX 3a]1aY;

NPUHUMATh 1ENb COBMECTHOW NESTENbHOCTH, IJIAaHUPOBATh OPTaHMU3AIMIO COBMECTHOM paboOThl, pacmpenensiTh
BU/IbI paboT, JOrOBapUBAaThHCS, 00CYKAATh MPOLIECC U PE3YNbTAT pabOThl, 000011aTh MHEHUS HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CyXkAcHUS, 0OMEH MHEHHUSMH, MO3TOBBIC IITYPMBI U JAPYTHE),
BBITIOJIHSATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JICUCTBHS C APYTMMH 4Yj€HAMU KOMaH/IbI, OIEHHWBAThH
Ka4yecTBO CBOETO BKJIa/ia B OOLINI MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUS.



PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITENIbHO COCTaBJISITh IUIAH, aJIFOPUTM PEIICHUs 3a/1ayd (MJIU €ro 4acThb), BBIOMPATh CIIOCOO pPEUIEHMs C
y4€TOM HMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAaPHAHTHI
peleHuii ¢ yaéToM HOBOI HH(OPMAITHH.

CaMOKOHTPOJIb, YMOLMOHAIbHBII HHTEJJIEKT:

e BJAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IpOLecca U pe3yJibTaTa pellieHnss MaTeMaTH4eCKOH 3a1auu;

e MPEIBUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPY PELICHUH 33a4M, BHOCUTh KOPPEKTHUBBI B IEATEIIBHOCTD
HA OCHOBE HOBBIX 00CTOATENLCTB, HAWJEHHBIX OMIUOOK, BBISIBIEHHBIX TPYJHOCTEMH;

e OIICHMBAaTh COOTBETCTBUE PE3YJIbTATa JEATEIbHOCTH IOCTABICHHOM LEMM M YCIOBUSM, OOBACHATH HPUYUHBI
JOCTHKEHUS WU HEJOCTUXKEHUS 11eJId, HAaXOAUTh OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI

K xoniy oOydenus B 7 kjaacce 00y4darOMIUIiCs MOTYUUT CAEAYIOUIME MPEIMETHbIEC PE3YIbTaTHI:

Pacnio3naBaTh M3yde€HHBIE TEOMETPUUECKHE (UTYPHI, OMNPEACNITh HUX B3aHUMHOE PACIOJIOKEHHUE, H300paxaTh
reoMeTpudeckrue GUrypsl, BHITOIHITH YEPTEKU 0 YCIOBUIO 3a/1au. VI3MepATh JIMHEWHbIE U YTIIOBbIE BETMYMHBI. Pemiath
3a/1a4¥ HAa BBIYKMCIICHHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jenath rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B peaJbHOM >KU3HH, PAa3MEPOB MPUPOIHBIX
00bekTOB. Pa3znuyaTh pazMepbl ITUX OOBEKTOB MO MOPSIKY BEIMUUHBI.

CTpouTh 4epTek U K T€OMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCS TpHU3HAKAMH PABEHCTBA TPEYTrOJHBHUKOB, HMCIOIB30BATh MPU3HAKA M CBOWCTBA PAaBHOOEIPEHHBIX
TPEYTrOJILHUKOB MIPU PEILICHUU 3a]1a4.

[IpoBOIUTE TOTUYECKUE PACCYKIEHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonb3oBaThCs MpU3HAKAMHM PABEHCTBA NPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBOMCTBOM MEIWAHBI, MPOBEACHHOU K
TUINIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1au.



OnpenensTe NapauieNbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3dyeT ¢ HUMHU cekymias. Onpenensth
NapayIeIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OAHOM MPAMOM A0 TOUEK APYrou MpsiMOMu.

Pemiats 3amaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIYKMCICHUS U HAXOAUTh YWCIOBbIE U OYKBEHHbIE 3HAUYEHUS YTIJIOB B IEOMETPUYECKHUX 3a/Jadyax C
UCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpPa30BaHHBIX MPH MEPECEUCHUU
JIBYX MapaJiJIeJIbHBIX MPSIMBIX CEKYIIEH. Pelats mpakTHYecKre 3a/1a4d Ha HaXO0XKJI€HUE YIJIOB.

Brnanerp mOHSATHEM TEOMETPHUYECKOI'O MeCTa TOUYeK. YMETh ONpPEACNsITh OHUCCEKTPUCY yIjla M CepeauHHBIN
MEPIECHAUKYJIAP K OTPE3KY KAK FT€OMETPUUYECKUE MECTA TOUEK.

DopMyIUPOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl M JUaMETpa OKPY>KHOCTH, IOJb30BATHCA HX
CBOMCTBaMH. ¥ METh IPUMEHSTh 3TU CBOMCTBA MIPHU PEIIEHUM 3a/a4.

Bnagerr moHSATHEM OINKMCAaHHOM OKOJIO TPEYrOJbHHUKA OKPYXKHOCTH, YMETh HaxXoAuTh €€ ueHTp. [lomb3oBaTbhCs
dbakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYroJibHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MEePIEHANKYJIAPbI K CTOPOHAM TPEYTroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BAaTHCSI TEOPEMOM O MEPIECHAMKYISIPHOCTH KaCATEIbHOU U
paanyca, NpOBEAEHHOIO K TOUKE KaCaHMUs.

[Tonp30BaThCA MPOCTENIIMMH T€OMETPUUECKUMU HEPABEHCTBAMM, TOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOAUTH OCHOBHBIE TEOMETPHUUECKUE MOCTPOCHUS C MOMOIIBIO IUPKYJISI U JTUHEUKHU.

K xonity oOydenus B 8 kjacce 00ydJarOIIMICs MOTYYUT CIASAYIONTHAE MPEIMETHBIC PE3YIbTaTHhI:

Pacrio3zHaBaTh OCHOBHBIE BUBI YETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI, MOJIb30BATHCS WX CBOMCTBAMM IIPU PELICHUU
F€OMETPUYECKUX 3a]1a4.

[IpuMeHsTH CBOMCTBA TOUKH NIEpeceUeHUs MeIMaH TPeYroibHUKA (IIEHTpa Macc) B PEIICHUH 3a/1ad.

Bnagers mnoHsATHEM CpEOHEHW JIMHUKM TPEYrOJbHUKA W Tpanelu, MNPUMEHSATh KX CBOWCTBA IMPH PEUICHUU
reomerpuueckux 3anad. [lonb3oBaTecst Teopemont Daneca U TEOPEMOM O MPOMOPLMOHATIBHBIX OTPE3KaxX, MPUMEHSTh HUX
JUJIs1 PELICHUS TPAKTUYECKUX 3a/1a4.

[IpumMeHsTH pU3HAKK OO0 TPEYTOJILHUKOB B PEIIEHUH FeOMETPUYECKHUX 3aad.



[Tons3oBathess Teopemoit Iludaropa s permieHUs TEOMETPUUECKUX U MOpakThyeckux 3anad. CTpouTth
MaTeMaTHYECKYI0 MOJElb B MPAKTUUECKUX 3aJadyaxX, CaMOCTOSITEIBHO JIeNIaTh 4epTE&X M HAXOJUTh COOTBETCTBYIOIIHE
JUIAHBL.

Braners moHATHSIMU CHHYCA, KOCHUHYCAa W TAHI€HCA OCTPOro yrijia MpsSIMOYTOJbLHOrO TpeyroibHuka. [lonb3oBarbes
ATUMHU MOHATHUSIMU JIJIs1 PEIICHUS TPAKTUUYECKUX 3a/1au.

Breruncnars (pa3auyHbIMU CIIOCOOAMHM) TUIOIIAb TPEYTOJIbHUKA U IUIOIIaAM MHOTOYTOJIBHBIX (UTYp (TIOJB3YSACh, T]Ie
HE00XO0IUMO, KAJIBKYJISITOPOM ). [IpuMEHATh Moy4eHHbIE YMEHHUS B MPAKTUYECKUX 3aa4aX.

Bnaners noHATHSIMU BIMCAHHOTO U LIEHTPAJILHOTO YTIJIa, UCIIOJIb30BATh TEOPEMBI O BIUCAHHBIX YIJIAX, YIax MEXIY
XOpJiaMu (CEKYIINUMU) U yTiIe MEXy KacaTeJIbHOM U XOPIOU MPHU PEIICHUH FeOMETPUIECKUX 3a1ad.

Brnaners moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITh CBOWCTBA OMMCAHHOTO YETBIPEXYTOJbHHUKA IIPHU
pelIeHun 3a1a4.

[IpuMeHsTh MONyYEHHBbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHUYECKUE MOJENH ISl 3a7ad PeaIbHOW XKU3HU U
MIPOBOJINTH COOTBETCTBYIONINE BBIYUCICHUS C MPUMEHEHUEM TOJI00MS W TPUTOHOMETPHUH (IOJIb3YACh, I'7Ie HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoniry o0y4eHus B 9 kjacce o0yJarOnIHiics MOTYUUT CISAYIONNUE TPEAMETHBIC PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (YHKIMU OCTPHIX YIJIOB, HAXOAUTh C MX TIOMOIIBIO PA3JIMYHbIC HJIEMEHTHI
PSMOYTOJIBLHOT'O TPEYroJIbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYroJbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJISTOPA)
JUTMHBI M YTJTBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUH.

[Tons3oBaThess (opMynamMu TPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JJII HAaXOXKJICHUS
COOTHOIICHUM MEXITY TPUTOHOMETPUUECKUMHU BETUUMHAMU.

Hcnons30BaTh T€OpEMbI CHHYCOB U KOCHHYCOB JIJISl HAXOXKJICHHUS PA3IMUHBIX 2JIEMEHTOB TPEYTOJbHUKA («pEIICHUE
TPEYTrOJIbHUKOBY), IPUMEHATh UX MPHU PEIICHUA T€OMETPUIECKUX 3a/ay.

Brnaners moHsiTusiMu npeoOpa3zoBaHUsl MOAO0OUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOM00HBIX (uryp. Ilonb3oBarbes
CBOMCTBaMU MO 00U TPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIIATH JIJTMHBI U HAXOAUTH YTkl y MOI00HBIX Quryp. [IpumeHsTh
CBOMCTBA MOJIO0MS B MPAKTUYECKUX 3a7a4ax. Y METh MPUBOJIUTDH MPUMEPHI TTOJO00HBIX (UTYP B OKPYIKAIOIIIEM MUPE.

[Tonb30oBaThca TEOpEMaMu O TMPOM3BEACHUU OTPE3KOB XOpJl, O IMPOU3ZBEICHUU OTPE3KOB CEKYIIUX, O KBajpare
KacaTeJIbHOM.



[Tonp30oBaThCA BEKTOpaMH, MOHMMATh HMX TEOMETPHUYCCKUN W (PU3WYECKUN CMBICI, TPHUMEHSITh MX B PEIICHUH
TCOMETPUYCCKUX M PU3NUCCKHX 3a/1ad. [[pUMEHATH CKaIsIpHOE MPOU3BEICHUE BEKTOPOB JJISI HAXOXKICHUS JIJTUH U YTJIOB.

[Tonmb30BaThCs METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU T'€OMETPHUUYECKHX M MPAKTHUECKUX
3amad.

BraneTs mOHATHUSMHU MPaBUILHOTO MHOTOYTOJBHUKA, IJIUHBI OKPYKHOCTH, JJTMHBI IYTH OKPY>KHOCTH U PaguaHHOM
MEpHI YTJia, yMETh BBIUUCIIITH IUIOMAAb KPyTa U ero yacteil. [[puMeHsITh oTy4deHHbIe YMEHHUS B TPAKTUYECKHUX 33avax.

Haxonutek ocu (W1 EHTPBI) CUMMETPUH (GUTYD, TPUMEHSTH IBM)KEHUSI TNIOCKOCTH B TIPOCTEUIITNX CITydasiX.

[IpuMeHsATh TOTyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUECKUE MOJENU IS 3a7a4 peajbHOW KU3HU H
IIPOBOJIUTH COOTBETCTBYIONINE BBIUUCICHUS C IPUMEHECHHUEM TIOI00MS ¥ TPUTOHOMETPUUYSCKUX (QYHKINN (TIOIB3YSCh, TIC
HE00XO0UMO, KAJIbKYJISITOPOM ).

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KonnuecTBo yacos
DJIEeKTPOHHBIE
HaumenoBanmue
(undposbie)
Il | pa3iesoB U TeM Kontpoabnsl | IIpakTnyecku
Bcero o0pa3oBaTe/ibHbIE
/ | mporpamMmsbi € padoThI e padoThI
pecypchbl
n
IIpocreiimue
reOMETPUYECKHE
. bu6mmoreka LIOK
(GuUrypsl ¥ UX CBOMCTBA.
1 14 https://m.edsoo.ru/7f415e2
Nsmepenne o
reOMETPHUICCKUX N
BCJINYHH
bubmmoreka [IOK
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/7f415e2
€
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[TapannensHble bubmmorexa LIOK
3 npsiMbIe, CyMMa YTJIOB 14 1 https://m.edsoo.ru/7f415e2
TpeyrojabHUKa e
OKpy’>KHOCTb U KpYT. bubnnorexa [IOK
4 ['eomeTpuueckue 14 1 https://m.edso00.ru/7f415e2
IIOCTPOEHUSA €
bu6mmoreka LIOK
[ToBTOpEHUE,
) . 4 1 https://m.edsoo.ru/7f415e2
00001IeHNE 3HAHUI o
OBILIEE KOJIMYECTBO 68 4 0
YACOB I10 [TPOTPAMME
8 KUIACC
Ne KosnyecTBo 4acos
DJIEeKTPOHHBIE
HaumeHnoBaHnue pa3nesio OBbI€
. HMEHOBAIHE PAIACIOB KonTpoJbn IIpakTH4eck (wnppossie)
/ | W TeM mporpamMmsl Bcero o0pa3oBaTe/bHbIe
ble padoThI ue padoTsl
n pecypchl
butmmoreka [IOK
1 YeThIpEXyrolbHUKN 12 1 https://m.edsoo.ru/7f417e
18
Teopema daneca u Teopema
0 MPOTOPLIMOHABHBIX bubmorexa HOK
2 15 1 https://m.edsoo.ru/7f417e
OTpe3Kax, MoI00HbBIE 18
TPEYTrOJIbHUKU T
3 IInomans. Haxoxnenue 14 1 bubnunorexa LIOK
IJTIONIaZeH TPEYTrOJIbHUKOB https://m.edsoo.ru/7f417e
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Y MHOTOYTOJIBHBIX (pHTYp. 18
[Tnomaau mogo0HBIX GUryp
but6mmoreka [IOK
Teopema IIugaropa u
4 P Parop 10 1 https://m.edsoo.ru/7f417e
Hayasla TPUTOHOMETPUU 13
VYTIIBI B OKPY>KHOCTH.
BrircaHHbIC 1 OTICAHHBIC
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Ne KoauuecTBo yacoB
DJIeKTPOHHbIE
HanmenoBanue
(undposbie)
Il | pa3/iesioB U TeM Kontpoabubl | IlpakTuyecku
Bcero o0pa3oBaTe/bHbIC
/ | mporpamMmbl e padoTsI e padoTsI
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OKPYHOCTHU
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IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM

INPOI'PAMMBbI
7 KJIACC
Kon . .
IIpoBepsiemble MpeIMeTHBIE Pe3yIbTAThl 0OCBOCHHSI OCHOBHOIT 00pa30BaTe/IbHOI MPOrpaMMBbI OCHOBHOT'O
SROBEPHENOT o0mero oopasoBaHus
0 pe3yJbTara
6 ['eomeTpus
Pacrnio3HaBate HM3ydeHHbIE T'€OMETPUYECKHE (UTYpBHI, ONPEIHENIATh WX B3aMMHOE PACIOJIOKECHUE, HU300paxkaTh
6.1 reoMeTpudecKue (GUrypsl, BHITIONHATH YSPTESIKH M0 YCIOBUIO 3a1aui. VI3MepsATh TMHEHHBIC U YTIIOBbIC BEITUUUHBI.
PewiaTh 3a7auu Ha BEIYUCICHHE [UIMH OTPE3KOB U BEJIMYHMH YIJIOB
6.2 Henate TpyOyi0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEIWYHMH IPEIMETOB B PEAILHOHN JKH3HH, Pa3MEPOB MPHPOIHBIX
' 00BeKTOB. Pa3nmuyaTs pa3Mepsl 3THX 0OBEKTOB IO MOPSIIKY BETHIHHBI
6.3 CTpouTh 4epTeKu K FTeOMETPUUYECKUM 3a]jauaM
"y [Tosb30BaThCsl MpU3HAKAMH PaBEHCTBA TPEYTOJBHHUKOB, MCIIOIB30BAaTh MPU3HAKH M CBOMCTBA PaBHOOEAPEHHBIX
' TPEYrOJIbHUKOB NPHU PEIICHUN 3a/1a4
6.5 [MpoBoAKTH JTOrHYECKUE PACCYKICHHS C HCIIOJIb30BAaHHEM F€OMETPHYCCKUX TEOPEM
66 ITosp30BaThCsl MpU3HAKAMK PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJIEHHUKOB, CBOWCTBOM MEIMAHBI, IPOBEAEHHON K
' THIIOTEHY3€ MPSIMOYTOJIFHOTO TPEYTOJIbHUKA, B PELICHUH I€OMETPUIECKUX 33124
67 Omnpenenste NapajwieIbHOCTh MPSIMBIX C TIOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH cekymas. Onpenensirsb

NapajiyieJIbHOCTb MPSAMBIX C IIOMOIIBIO PABCHCTBA paCCTOHHI/Iﬁ OT TOYEK OJHOM HpﬂMOfI J0 TOYCK I[perfI HpHMOﬁ




6.8

Pemats 3a1aun Ha KiIeT4aTON Oymare

HpOBOI[I/ITb BBIYMCIICHHA M HAaXOAWTHb YHCJIIOBBIC U 6y1(BeHHLIe 3HA4YCHHUA YTJIOB B I'COMCTPUUCCKHUX 3alayax C

6.9 UCIIOJIb30BAHUEM CYMMBl YIJIOB TPEYrOJbHUKOB M MHOTOYIOJIBHHMKOB, CBOHCTB YIJIOB, OOpa30BaHHBIX IpU
NIEPECEUCHUN [IBYX NIapaJUICJIBbHBIX IPAMBIX CEKyllel. Pemars mpakTuieckue 3aa4un Ha HAXOKJECHUE YIJIOB
6.10 Bnagerp noHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpENeNsTh OUCCEKTPUCY yIJIa U CepeIHUHHBIN
' NEPHEHAUKYIIAP K OTPE3KY KaK TEOMETPUYECKHUE MECTA TOYEK
6.11 DopMyIMpOBaTh OINPEAEICHUS OKPY)KHOCTH M Kpyra, XOpAbl M JUaMETpa OKPYKHOCTH, IOJB30BaThCS HX
' CBOMCTBaMH. YMETh MPUMEHSTh 3TU CBOMCTBA MPH PEIICHUH 3a/1a4
Bilagers MOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYXKHOCTH, YMETb HaxoIuThb €€ LeHTp. llomp3oBarscs
6.12 dakTamMu 0 TOM, YTO OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA IIEPECEKAIOTCS B OJTHOW TOUYKE, U O TOM, YTO CEPEAMHHBIC
NEPHEHAUKYIIAPBI K CTOPOHAM TPEYrOJbHHUKA NIEPECEKAIOTCS B OJTHON TOUYKE
6.13 BrnaneTts noHsiTHEM KacaTelbHON K OKPY>KHOCTH, MOJB30BATHCS TEOPEMOUN O MEPIEHIUKYIISIPHOCTH KaCaTEIbHOMN
' U paanyca, IpOBEIEHHOIO K TOYKE KaCaHUs
6.14 [Tonp30BaThCs NPOCTENIINMU T€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh UX MIPAKTUYECKUNA CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE F€OMETPUYECKUE ITOCTPOEHHUS C MOMOILBIO LIUPKYJIS U TUHEHKH
8 KUIACC
Kon . .
HpoBepseMor IIposepsiemMble IpeIMeTHBIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM 00pa30BaTe/ILHON NPOrPaMMbI OCHOBHOI'0

0 pe3yJabTara

0011ero 00pa3oBaHus

6

I'eomeTpus

6.1

PacnosnaBath OCHOBHEBIC BUbBI IIeTI)I}’)éX}’l"OJ'IBHI/IKOB, HUX 3JICMCHTHI, ITOJIB30BAaThCA HX CBOMCTBaMH npru pCUICHUU

TCOMCTPUYCCKHUX 3aaa4d




6.2

[IpuMmeHsITh CBOMCTBA TOUKU NIEPECEUEHUS MEJIMAH TPEYrojbHUKA (IIEHTpa Macc) B PEIICHUH 3a]1a4

Bnagets mnonsTuem CpGI[HCfI JIMHUN TpPEYTOJIbHUKA W TpalClnuu, IMPUMCHATb HUX CBOICTBa npu peUICHUU

6.3 reoMeTpuieckux 3aaad. [loap3oBarecs Teopemoit Daieca U TEOPEMOi 0 IPOTIOPIIUOHAIBHBIX OTPE3KaX, MPUMEHSITh
UX JJIs1 PeIICHHUS TIPAKTHYCCKUX 33124
6.4 [TpuMeHsATHh MPU3HAKY 1TO100US TPEYTOJIHHUKOB B PEIICHUH T€OMETPUUYECKHUX 3a7a4
[Tons3oBatbesi Teopemoii Iludaropa st perieHds TEeOMETPUYECKUX M MpakTHueckux 3amgad. CTpouTh
6.5 MaTeMaTHIECKYIO MOJIEIbh B MPAKTUYECKUX 3a7a4aX, CAMOCTOSTEIHHO JIeTaTh YePTEK U HAXOIUTh COOTBETCTBYIOIIHE
JUTAHBI
6.6 Biagers noHATHAMU CHHYCA, KOCMHYCAa M TaHI'€HCA OCTPOro yria IpsSMOYroJIbHOIO TpeyroybHHKa. [lonp3oBaTbes
. 9TUMHU NMOHATUAMU IJId PCIICHUA ITPAKTUYCCKUX 3a1aY
67 Bberauciste (pa3nuaHbIMU CIIOcO0aMu) IUIONIAb TPEYTOJIbHUKA U TUIOIIAN MHOTOYTOJIBHBIX (UTyp (MONB3YSCh, T
. HE00X0IUMO, KaJIbKYIATOpOoM). [IpMeHsTh MOTydeHHbIE YMEHHUS B IPAKTHUECKHX 3a]ja4ax
6.8 BrnageTh MOHATHUSMU BIIMCAHHOTO U IEHTPAIBHOTO YTJIa, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX yIJIaX, yriaX MEXIy
' XOpJiaMu (CEKYIIMMHM) B YTIIe MEXIy KacaTeIbHOW U XOPIOH MPH PEIICHHUH T€OMETPHUSCKUX 3a1a4
6.9 Biamers NOHATHEM ONMCAaHHOIO YETHIPEXYTOJIbHUKA, IMPUMEHATh CBOMCTBA OINMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU
' peIICHUHN 3319
[IpuMeHsTh MONTY4YCHHBIC 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUECKHE MOJAENHU IS 33/a4 PealbHOW JKU3HU U
6.10 NPOBOJUTh COOTBETCTBYIONIME BBIYUCICHHUS C MPUMEHEHHEM TI0JA00MsS W TPUTOHOMETpUU (TIOJIB3YSCh, TJIC
HE00XOAMMO, KaIBKYISITOPOM)
9 KUIIACC
Kon IIpoBepsieMble MpeaMeTHBIE Pe3yJabTATHI OCBOEHHSI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO
npoBepsieMor o01rero odpazoBanus




0 pe3yJbTara

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAWUTh C HMX IOMOILIBIO Pa3JIUYHBIE 3JIEMEHTHI
IOPSMOYTOJIBHOTO TPEYrOJIbHUKA («pelIeHHe TMPsIMOYTOJbHBIX TPEYTrOJIbHUKOBY). HaxomuTh (¢ MOMOIIBIO

KaJIbKYJIATOPA) AJIMHBI U YIJIBI 1711 HETAOJMUYHBIX 3HAYEHUI

6.2

Ilons3oBaThCs (I)OpMy.]'IaMI/I NnNpuBCACHNUA W OCHOBHBIM TPUTOHOMCTPUYCCKUM TOXIACCTBOM [JIA HAXOXKIACHUSA

COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKUMU BCINYNHAMU

6.3

Hcnons3oBaTh TCOPCMBbI CHHYCOB U KOCHMHYCOB IJI HAXOXIACHHA PA3JIMYHBIX 3JICMCHTOB TPCYTrOJIbHHUKA («pemeHHe

TpeyTOJ'IBHI/IKOB»), IMPUMCHSATDH UX IIPpU PCHICHUU I'€COMETPUICCKUX 3aaa4d

6.4

Brnaners monsTHsAMHU mpeoOpa3oBaHUs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX ¢uryp. Ilomp3oBaThes
CBOWMCTBAMH 10/100Ms MPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U HaXOAWUTh YIJIbl Y MOAOOHBIX (UTYD.
[TpumeHsTh CcBOHCTBA MOMOOMS B MPAKTHUYECKHX 3ajadax. YMETb NPUBOJIUTH IMPHUMEpHI MOJAOOHBIX (GUryp B

OKpPYXaroIieM MUpe

6.5

ITons3oBaThCs TCOpECMaMHn O MPOU3BCACHUHN OTPC3KOB XOpA, O MPOU3BCACHHU OTPC3KOB CCKYIIHX, O KBAaApPaATC

KacaTeJbHOU

6.6

[lonp30BaTbcs BEKTOpaMH, MOHUMATh UX TEOMETPUUYECKUH M (U3NYECKUH CMBICH, NPUMEHSTh UX B PELICHUH
reOMEeTpUYecKUX U (puzndeckux 3aaay. [IpuMeHsATh cKalsipHOE NMPOU3BENCHHE BEKTOPOB Ul HAXOXKICHHS JUIMH U

yTJIOB

6.7

Ilons3oBaThCs MCTOAOM KOOPAHWHAT HaA IJIOCKOCTH, MPUMCHATH €TO B PCHICHUN I'COMCTPHUUYCCKUX U IMPAKTHYCCKUX

3aaa4d

6.8

Biiagers NOHATHAMYU MPABUIIBHOIO MHOTOYT'OJIBHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI YT OKPY>KHOCTU U PAJMAHHOU
MEpBI yIiia, YMETh BBIYUCIIATH IUIOMIAAb Kpyra U ero yacrei. IIpuMeHATh MONy4eHHbIE YMEHUSA B MPAKTUYECKUX

3aJadax




6.9

HaxonuTh ocu wiu EHTPBI CUMMETPHH QUTYP, TPUMEHSTH ABIKEHHS TUIOCKOCTH B TIPOCTEHIIINX CITydasx

6.10

HpI/IMCHHTB IMOJIYUYCHHBIC 3HAHHA Ha IMPAKTHKE — CTPOUTh MAaTEMATHYCCKHUE MOACIIM IJId 3a1a4 peaHBHOfI KHN3HU U
MMPOBOAUTE COOTBETCTBYIOIIIMEC BBIYUCIICHHUA C TMPUMCHCHHCM HO)IO6I/I$I U TPUTOHOMCTPHUYCCKUX q)YHKI_[I/Iﬁ

(MONB3YSACH, TA€ HEOOXOIUMO, KaTbKYIISITOPOM)

HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IePAKAHUS

6 I'eomeTpust

6.1 Havansnble nonsatusa reomerpuu. Touka, npsimasi, OTpe30K, Jiyd. Yroil. Buasl yrios. BeprukanbHble U CMEXKHBIE YIJIbI.
' buccexrpuca yrna. JJomanas, MHOroyronsHuk. [lapamiebHOCTE ¥ IEPIEHAUKYIISIPHOCTD IPSIMBIX

6.2 Cummerpuunsie purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpHU. [IprMepsl CHMMETpHHN B OKPYIKarOIIeM MHpe

6.3 OCHOBHBIE IOCTPOEHHUS C MOMOLIBIO HUPKYIIS U InHeHKku. TpeyronpHuk. Beicota, Menuana, OuccekTpuca, UX CBOMCTBa

6.4 PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyroJibHUKU. HepaBeHCTBO TpeyronbHUKa

6.5 CBoiicTBa M pU3HAKK paBHOOEIPEHHOTO TPEyrojbHUKa. [Ipr3HaKy paBeHCTBA TPEYTrOJIbHUKOB

6.6 CaoiicTBa M MPU3HAKY NapaJljIeNbHbIX MPsMbIX. CyMMa yIriiOB TpeYroibHUKA. BHEIIHNE yriibl TpeyrojibHUKa

6.7 [IpsimoyronbHbIl TpeyroapHuUK. CBONCTBO MEAMAaHbl NPSAMOYTOJIBHOIO TPEYrOJIbHHKA, NPOBEAEHHONW K THUIIOTEHY3E.

[Tpu3HaKu paBeHCTBA MPSMOYTOJIBHBIX TPEYTOIbHUKOB. [IpIMOYTONbHBIN TPEYroabHUK ¢ yriioMm B 30°




HepaBeHCcTBa B reOMETpHM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JOMAaHOM, TeopeMa O OOJbIlEeM yIie U

o8 O0JbIIeH CTOPOHE TPeyroyibHUKA. [lepreHuKyIsp 1 HaKJIOHHAS

6.9 I'eomerpuueckoe MecTo Touek. buccekTpuca yria u cepelMHHbIN NEPHIEHIUKYISIP K OTPE3Ky KaKk FeOMeTpUYEeCKHE MecTa
' TOYEK

6.10 OKpy’KHOCTb U KPYT, XOpJla U JUaMeTp, UX CBOICTBa. B3anMHoOe pacnonoxeHne OKpyKHOCTH U npssMoi. KacarenbHast u
' CeKylIlasl K OKpy>KHOCTHU

6.11 OKpyXHOCTb, BIHCaHHAas B yroji. BrimcanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA

8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

6 I'eometpus

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpssMoyroibHUK, poMO, KBaApaT, UX MIPU3HAKH U CBOUCTBA

6.3 Tpamneuus, paBHOOOKast Tpanenus, e€ cBolicTBa U npuszHaku. [IpsMoyronbHas Tpanenus

6.4 Meron yasoenust Meauansl. LlenrpanpHas cummerpusd. Teopema dasneca u TeopeMa 0 MPONOPLHOHATIBHBIX OTPE3Kax

6.5 CpenHue TUHUM TpEYroibHUKA U Tpaneuuu. LleHTp Macce TpeyroabHUKa

6. Ilono6ue TpeyroabHUKOB, KO3 ¢uieHtT nogpodbus. [IpusHaku nogobust TpeyroiabHUKOB. [IpuMeHneHue mogoOust mpu
. pELIEHUH IPAKTUYECKUX 3a]a4

6.7 @dopMyibl Ui IUIOINAAHN TPEYroJdbHHKA, apajuierorpaMma, pom0a 1 Tpanenuu

6.8 CaoiicTBa miomajei reometpudeckux puryp. OTHOIIEHHE TUIOMAeH T0100HBIX HUTyp

6.9 Brruucnenue miomnaaeit TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTON Oymare

6.10 Teopema Iudaropa. [lpumenenne Teopemsl ITudaropa npu pemeHun MpakTUYECKUX 3a4a4

6.11 CuHyc, KOCHHYC, TAHT€HC OCTPOr0 YIjla MpsIMOYTOJIBHOTO TpeyroibHHKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.




Tpuronomerpudeckue ¢pynkuuu yrios B 30°, 45° u 60°

6.12 BrircanHnbie 1 IeHTpaIbHBIE YIIIBI, YTOI MEXKIY KacaTeIbHOU U XOPI0i. YTIbI MeXKAY XOpIaMU U CEKYLTUMHU
6.13 BrnivcanHble 1 onMCaHHbBIE YETHIPEXYTObHUKI
6.14 BsaumHoe pacmnonoxeHue 1Byx okpyxHocteil. Kacanue okpyxHocteil. OOmie kacaTelbHbIE K IBYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eometpust
6.1 Cunyc, kocunyc, Tanresc yrioB ot 0 70 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. DOpMYIbl MpUBEICHUS
6.2 Pemenue tpeyronpHukoB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PelleHne mpakTH4eCKUX 3a/1a4 ¢ UCIOJIb30BAHUEM TEOPEMBI
' KOCHHYCOB ¥ TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [logodre coOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 npou3BeIEHUU OTPE3KOB XOPI, TEOPEMBI O IPOU3BEIEHUN OTPE3KOB CEKYILHX, TEOPEMA O KBaJApaTe KacaTeJIbHOU
65 Bektop, nnuHa (MOJyib) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, MPOTHUBOIMOIOXKHO HAMPABICHHBIE BEKTOPbHI, KOJTMHEAPHOCTD
' BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaIii HaJl BeKTopaMu. PaznokeHue BeKTopa Mo AByM HEKOJIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! BekTopa. CkansipHOE MTPOU3BEICHNE BEKTOPOB, MPUMEHEHUE JIJIsI HAXOXKICHUS IJTUH U YTJIOB
6.7 JlekapTOoBbl KOOpPAMHATHI HA IJIOCKOCTH. YPaBHEHUS NPSMOM M OKPYKHOCTH B KOOPAMHATAX, MEPECEUCHUE OKPYKHOCTEH W
' MPSIMBIX. MeToT KOOPJMHAT U €r0 IPUMEHEHHE
6.8 IIpaBusIbHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHoCcTH. ['pagycHas u paguaHHast Mepa yriia, BBIYUCICHHUE JUIMH IYT OKPY>KHOCTEH
6.10 IInomanp kpyra, cekTopa, CErMeHTa
6.11 JIBYOKEHUS TIJIOCKOCTH M BHYTPEHHUE CUMMeETpun uryp (amemeHTapHsie peactasienus). [lapamiensusiit neperoc. [ToBopot




INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJBLHON MTPOTPAMMBI OCHOBHOI'O OBIIEI'O OEPA3OBAHUSI

Kon
npoBepsieMor
0 TpeOGoBaHUA

IIpoBepsiemble TpeGOBaHUS K NMPeIMEeTHBIM pe3y/JbTaTaM OCBOCHHSI OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 0011ero odopasopanusit Ha ocHope ®I'OC

YMeHHe onepupoBaTh IOHATUSAMM: MHOXKECTBO, IIOJMHOXKECTBO, OIE€pallid HaJ MHOXKECTBAMHM; YyMEHHUE
ONEpHPOBATh MOHATHAMU: Ipad, CBSI3HBIA Tpad, AEpeBO, LUKI, MPUMEHATh MX NPU PELICHUH 3a/]ay; YMEHHE
UCTOJIb30BaTh TpauuecKkoe IMpeCTaBIeHHEe MHOMKECTB ISl ONHCAHMSA peallbHbIX IPOLECCOB U SIBJICHUH, MpHU

peUICHUHU 3a1a4 U3 APYTUux y‘-IC6HBIX npeamMeToB

YMmenue ONCpHUpOBaTh IOHATUAMMU: OIPCACICHHUEC, AKCHOMA, TCOPEMA, A0KA3aTCIbCTBO, YMCHHC pPACIIO3HABATH
HCTHUHHBIC W JIOKHBIC BBICKA3bIBAHHWA, IMPUBOAUTL IMPHUMEPBI W KOHTPIPUMCPBI, CTPOUTHL BBICKA3bIBAHHUA U

OTpULAHUA BBICKA3BIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpallbHOE YHUCIO, MPOCTOE W COCTABHOE YHUCIO, JETUMOCTh HATYpalbHBIX
yHcell, NPU3HAKU JETUMOCTH, IIeJIoe YHCIIO, MOAYJIbh YHWCIa, OOBIKHOBEHHas JApoOb U JecAaTh4yHas ApoOb,
CTaHJApPTHBIA BUJ YHCIIA, PALIMOHAIBHOE YKCIIO0, UPPALMOHAILHOE YUCIIO, apuPMETHUECKUN KBaJApaTHBIH KOPEHbD;
YMEHHUE BBITIOJHATh JEUCTBHUS C YWCIAMU, CPaBHUBATh W YMOPSAIOYMBATH YHCIA, MPEACTABIATH YUCIA Ha

KOOpPJMHATHOM NPSAMOI, OKPYIJIATh YHCIIA; YMEHUE JIeJIaTh IPUKHUIKY U OLEHKY pe3y/bTaTa BbIYUCICHHM

YMeHue omnepupoBaTh MOHATUSAMHU: CTENEHb C IIeNbIM I[OKa3aTeleM, apu(pMeTHUeCKUd KBaJpaTHBIH KOPEHb,
MHOTO4JIEH, ajredpanydeckas 1po0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEHU OOJIbIlIe eIMHULIBL;
YMEHHUE BBIMNOJHATH pacuéTel Mo (opmynaMm, Nnpeodpa3oBaHMs LENbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH U

BBIpa)KeHI/Iﬁ C KOPHAMH, PaA3JIOKCHHUEC MHOIOYJICHA HAa MHOXHWUTCIW, B TOM YHUCIIC C HCIIOJIb30BAHHUEM Q)OpMy.]'I




PA3HOCTH KBAAPAaTOB U KBaaApaTa CYMMBI U PAa3HOCTH

YMeHue onepupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C OJTHOM MEepEeMEHHOMN, YHCIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IMEPEeMEHHOM; yMEHHUe pellaTh JIMHEWHbIe M KBaJpaTHbIE YpaBHEHUS, APOOHO-pallMOHATIBLHBIC
YpaBHEHUS C OJHOM MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX ypaBHEHUIl, JIMHEHHbIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJIpaTHbIE U JAPOOHO-pallMOHATIbHBIE HEPABEHCTBA C OJIHOM MEPEMEHHOI, B TOM YHCIIEe NpU pEUIeHUH 3a7ad U3
IpYTHX TPEeIMETOB W MPAaKTHUECKHUX 3a]a4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO HPSAMYI0O U KOOPAMHATHYIO

IUIOCKOCTh JIJIS1 N300pakeHUs pellleHU YypaBHEHH, HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QyHKUMS, rpaduk GyHKINUU, HYTU (QYHKIUH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,
INPOMEXYTKM BO3pacTaHus, yObIBaHHMs, HauOoOJblllee M HaUMEHblIee 3HaueHUs (YHKLUUH; YMEHHE ONEepUpOBaTh
HNOHATUSAMM: TpsAMas MPONOPLUUOHANBHOCTh, JIMHEMHas (QyHKuUWsA, KBajapaTuyHas (QyHKUMsA, oOOpaTHas
IPOTOPIMOHATBHOCTD, Mapadona, rumnepooia; yMeHne CTpOUTh Tpaduky (YHKIUH, MCIIOIB30BaTh IpadUKH IS
OIIpEeJIeNICHNs] CBOWCTB NPOLIECCOB M 3aBUCHMOCTEH, U PEIICHUS 3ahad M3 APYIHX Y4YeOHBIX MPEIMETOB H

peanLHoﬁ KU3HHU, YMCHHE BBIPAXKATh (bOpMYJ'IaMI/I 3aBUCUMOCTH MEXY BCIIMUYMHAMU

YMeHue omnepupoBaTh MOHATHUSMH: IIOCIIEIOBATEILHOCTh, apUpMeTHdYecKas M TeOMETpHUYEcKas IpOTrpecCuu;
YMEHHUE UCTOJIb30BaTh CBOMCTBA MOCIEI0BATENbHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YjeHa NP PELICHUHU 3a]1a4, B

TOM YHCJIE 3a]1a4 U3 APYrHX YYeOHBIX IPEIMETOB U pealbHON )KU3HU

YMeHue pemiath 3a/ladyd pasHbIX TUIOB (B TOM YHCJIE€ HA MPOIEHTHI, JOJIM M YacTH, JBUKEHHE, padoTy, LEHY
TOBapOB W CTOMMOCTH IMOKYIOK M YCJIYyTr, HAJOTH, 33Ja4d U3 00JIaCTU YNpaBiICHHUS JUYHBIMU U CEMEHHBIMU
¢uHAHCAMH); YMEHHE COCTABIIATH BBIPAKCHHS, YpaBHEHHs, HEPAaBEHCTBA M CHCTEMbI IO YCIOBHIO 3aJlayH,

HCCIICA0BATh MOJTYUCHHOC PCIICHUC 1 OLICHUBATDH HpaBI[OHOI[O6HOCTI> IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHIMH: (QHUrypa, TOYKa, OTPE30K, MpsimMasi, Jyd, JIoMaHas, yroil, MHOTOYTOJbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH U PaBHOCTOPOHHUU TPEYTrONbHHUKH, MPSMOYTOJIbHBIA TpPEYTroJbHHUK, MeIHaHa,
OHCCceKTpuca W BBICOTA TPEYroJIbHUKA, YETBIPEXYTrOJbHUK, Hapajuiesorpamm, pomO, MPsIMOYTOJIbHUK, KBajpar,

Tpaneuus; OKpPY)KHOCTb, KpYT, KacaTejlbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTYpaMH; YMEHHE pEelIaTh




3agadyu, B TOM 4YHCIIC U3 HOBCCI{HGBHOﬁ JKM3HHM, Ha HAXOXIACHUC T'COMCTPHUYCCKHUX BCJIIMYUH C INPHUMCHCHUCM

U3YyYCHHBIX CBOWCTB GUryp U (pakToB

10

YMeHue onepupoBaTh IMOHATHSAMH: PaBEHCTBO (Uryp, paBEHCTBO TPEYroJbHUKOB; MapalljIeIbHOCTh U
NEPIEeHIUKYISIPHOCTh MPSMBIX, YTOJI MEXKAY MPSMBIMH, MEPICHAUKYISIP, HAKIIOHHASI, MPOEKIUs, nogodue duryp,
MOJIOOHBIE TPEYrOJbHUKH, CHUMMETpPUS OTHOCUTENIbHO TOYKM U TMPSMOI; yYMEHHE pAaclo3HaBaTh PaBEHCTBO,

CUMMETPHUIO U 1o1001e (UTYp, MapallIeIbHOCT U MEPIEHIUKYISIPHOCTD MPSIMBIX B OKPY>KaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHATHAMHU: JJUHA, PACCTOSHUE, yroid (BEJIMYUMHA YyIia, CHHYC U KOCHHYC YIJa
TPEyrojpHHUKa), IUIONIA/lb; YMEHHUE OLIEHHBATh Pa3Mepbl NPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHpE; yMEHHE
OpUMEHATHh (HOPMYIIBI IEpUMETpa U IJIOLIAd MHOTOYTOJIBHUKOB, JUIMHBI OKPY>KHOCTH U IUIOLIAN Kpyra, oobema
IIPSIMOYTOJIBHOTO MapaJljIeNICUIIE1a; YMEHUE IIPUMEHATh IPU3HAKU PAaBEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME
YIJIOB TpeyroibHUKA, TeopeMy Iludaropa, TpUroHOMETpHUYECKHE COOTHOIIEHUS JUIsl BBIUMCIIEHUS [UIMH,

pacCTOSIHUM, TI0IIaAeH

12

YMmenue n300paxarh Mmiockue (GUIypbl U UX KOMOMHALIMHU, TMPOCTPAHCTBEHHBIE (UTYPHI OT PYKH, C MOMOIIBIO

I-IepTé)KHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 10 TCKCTOBOMY UJIM CUMBOJIbHOMY OIMMCAHUIO

13

YMeHue onepupoBaTh MOHATHAMH: HPSIMOYrOJIbHAsg CHCTEMa KOOPIMHAT; KOOPAWHATBHI TOUYKH, BEKTOp, CymMMa
BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YMCIIO, CKAISIPHOE MMPOU3BEACHUE BEKTOPOB; YMEHHE UCII0JIb30BATh BEKTOPHI U
KOOpAMHATHI ISl MPE/ICTAaBICHUS JaHHBIX W pELIeHHs 3aJad, B TOM YHUCJIE M3 JPYIHMX Y4YeOHBIX MPEIMETOB U

pEaIbHOM JKU3HU
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YMeHue onepupoBaTh MOHATUSAMHU: CTOJIOHMKOBBIE M KPYIOBBIE JAMArpaMMbl, TaOJHIbI, cpeqHee apu(pMEeTUUYECKOE,
Me/aMaHa, HauOoiblllee M HauMEHblIee 3HAYeHHs, pa3Max 4YHCIOBOro Halopa; yMEHHE W3BIIEKaTh,
UHTEPIPETUPOBAaTh M TNPeoOpa3oBbIBaTh HHPOPMALMIO, TPEACTaBICHHYIO B TabiMuax M Ha JuarpaMmax,
OTPa’KaIoOIIyI0 CBOMCTBA M XapaKTEPUCTUKU PEalIbHBIX MPOLECCOB U SBJICHUN; yMEHHE Paclo3HaBaTh U3MEHUUBBIE

BEJIMUMHBI B OKPYXKAIOIIEM MUPE
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YMeHue omnepupoBaTh IMOHATUAMHU: CIIyY9alHBIA OMNBIT (CIyYallHBIA SKCIEPUMEHT), AJIEMEHTApHOE COOBITHE




(37IeMEHTapHBIN MCXOJ) CIY4allHOTO OIbITa, CIY4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS; YMEHUE HAXOJUTh
BEPOSTHOCTH CIYYalHBIX COOBITHIA B OMBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE PEIIaTh
3a/1a4yil METOJIOM OPTraHH30BAHHOTO Tiepedopa M C HMCIOJIb30BaHHWEM MPaBHIA YMHOXXCHHUS, YMCHHE OIICHHBATH
BEPOATHOCTH PEaJbHBIX COOBITUH W SIBICHUWI, MOHUMATh POJIb MPAKTUYSCKH JOCTOBEPHBIX M MAaJIOBEPOSTHBIX
COOBITHII B OKPY)KAIOIIEM MHUPE U B YKU3HH, 3HAKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YUCETI U €ro POJIBIO B MaCCOBBIX SABJICHUAX

16

YMeHne BI)I6I/IpaTI) HO)IXOJIHHII/Iﬁ HSyIIGHHLIﬁ MCTOO AJId PCUHICHUA 3aJa4u, IPUBOAWUTH IMMPUMCEPBEI MAaTEMATHYCCKUX
SaKOHOMepHOCTCﬁ B IpUpOAC U KHU3HHU, pAaClIO3HABATH MPOSABJICHUC 3aKOHOB MATECMAaTUKH B UCKYCCTBC, OIMMCHBIBATH
OTACJIBHBIC BBIAAOIIUECCA PE3YJIbTAThI, ITOJTYUCHHBIC B XOJ4€ PA3BUTUA MATCMATHKU KaK HAYKHU, IPUBOAWUTL MIPHUMEPHI

MaTE€MaTHYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUH

HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, ITPOBEPAEMBIX HA OI'D IIO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Ywucia v BEIYUCICHUS

1.1 Hatypanbubie u 1ienbie yncia. [Ipu3Haku AeTMMOCTH ETbIX YUCET

1.2 OOBIKHOBEHHBIC U JIECSITUYHBIC APOOH, IPOIECHTHI, 0ECKOHEUHBIE TIEPUOANYECKUE APOOHU

1.3 Panmonaneubie uncia. ApupMeTHIecKue onepayy ¢ PAIlMOHATBHBIMHI YUCITIAMH

1.4 JleficTBuTenpHbIC Yncia. ApugMeTHISCKHUE ONIEpaIiH C ICHCTBUTCIIBHBIMUA YUCIIAMHU

15 [TpubnxEHHBIC BRIYUCICHUS, PABUJIA OKPYTJICHHS, IPUKUIKA U OIIEHKA PEe3yIbTaTa BEIYUCICHUI
2 AnreOpanyecKue BEIPaXKCHHUS

2.1 BykBeHHbIC BhIpaXkeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )




2.2

CreneHs ¢ TCJIBIM ITOKa3aTCJIEM. Crernens ¢ palOHAJIBHBIM IMOKA3aTCIICM. CBoOMCTBa CTCIICHU

2.3 MHorouseHbl
2.4 Anrebpanueckas 1podb
2.5 Apudmernueckuil KOpeHb HaTypalbHOM cTeneHu. JlefcTBUs ¢ apupMETUUECKUMU KOPHIMHU HATypaJIbHOM CTENEeHU
3 VYpaBHEHMsI 1 HEpAaBEHCTBA
3.1 Lenbie u 1poOHO-palOHabHBIE YpaBHEHUs. CUCTEMBI M COBOKYITHOCTH YpaBHEHHH
3.2 Lenbie 1 1poOHO-paIOHATEHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB
3.3 Pemenue TekCcTOBBIX 3a1a4
4 YucaoBbie IOCIEI0BATEILHOCTH
4.1 IlocieqoBaTEILHOCTH, CIIOCOOBI 3aJaHUs ITOCJIEA0BATEILHOCTEH
4.2 Apudmernueckas 1 reoMmeTpudeckas nporpeccun. @opmyia ClI0XHBIX IPOLEHTOB
5 OyHKIMUN
OyHKIusA, crnocoos! 3amanus GyHKuU. ['paduk GyHkmuu. O0macTh onpeneneHuss ¥ MHOXKECTBO 3HaueHud (yHkumu. Hymu
5.1. ¢bysaknun. [IpoMexyTku 3HaKOMOCTOSIHCTBA. IIpomMeXyTKM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHUMYMBI (YHKIIHH.
HanGonpiiee 1 HauMeHblee 3HaYeHHE (DYHKIIUU HAa IPOMEKYTKE
6 KoopanHatsl Ha mpsiMO# U TIJIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlexapTOBbI KOOPIMHATHI Ha TIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GpUrypsl 1 ux CBOcTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJIbHUKH




7.4 OKpY>KHOCTb U KPYyr
7.5 N3mepenne reoMeTpuiIecKux BETUIHH
7.6 BekTopsl Ha mmockocTn
8 BeposITHOCTh B cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTopuka
8.4 MHoxecTBa
8.5 I'pads

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHAJIbBI J1JIAA YYUTEJIA

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbl CETU UHTEPHET
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