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IMNOACHUTEJIBHASA 3AIIMCKA

'eomeTpusi Kak OJIMH M3 OCHOBHBIX pa3/JelioB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOMCTB W Pa3MepoB GUTYp, HX
OTHOLIEHUI M B3aUMHOE PACIHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHMs, JOKA3bIBATh
VCTUHHBIE YTBEPKJCHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
pacCcyX’IeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii menpr0 u3yyeHHs TE€OMETPHUH SIBISETCS MCHOJIB30BAHME €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTPEYAIOMIMXCS B peaidbHOM >ku3HU. OOydYaromuiicss AO0KEH HayYUThCS
ONPENEIUTh TeOMETPUUECKYIO (PUTYpY, ONMHUCATh CIOBAaMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOLIAb 3€MEIBHOTO y4acTKa, paCCUUTaTh HEOOXOIUMYIO JTUHY
ONITOBOJIOKOHHOTO Kalenst i TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOWIIAL.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTENIbHASL JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemieHun 3a7ad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETM  PEAIbHBIX IKU3HEHHBIX CHUTyallMd, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTb IOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYDP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYECHHBIX YMEHUH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUIHBI B Temax «BekTopby,
«Tpuronomerpuueckue COOTHOLIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIC pa3Jeibl
comepxkanusi: «l'eomerpuueckue Qurypsl M HUX cBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeodbpazoBanus mogoous».

Ha u3yuenue yuebnoro xkypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 JacoB (2 daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).



COJEPXKXAHUME OBYUYEHUA
8 KUIACC

YereipéxyronbHuku. IlapamnenorpamM, ero nmpusHakyd U cBoMcTBa. YacTHbIe
Cllydad MapajjiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapar), UX NPU3HAKU U
cBoiictBa. Tpamemwsi, paBHOOOKas Tpamemus, e CBOWCTBA W TNPU3HAKH.
[IpsimoyrosibHas Tpanenus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeEMa O MPOMOPUMOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHHuKa.

[TogoOue TtpeyroapHukoB, KodhdumumenT mnoxodus. I[lpusnaku mnomoOus
TpeyroJbHUKOB. [IpuMeHenne moqo0us npu pemeHun MPakTUYECKUX 3aj1ay.

CgoiictBa miomaaei reoMerpudeckux ¢uryp. PopMmynsl i TUIIOMATU
TpPEeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOILIEHUE IUIOIIAIen
noJ00HBIX (UTYD.

Brruucnenue miuonmaned TpeyrojJbHMKOB U MHOTOYTOJIBHUKOB HA KJIETYATOMU
oymare.

Teopema Iludaropa. Ilpumenenune teopembl Iludaropa npu penieHUn
IIPAaKTUYECKUX 3a/1a4.

CHHYyC, KOCHHYC, TQHI'€HC OCTPOIO yIJIa MNPSAMOYTOJIbHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJIECTBO. TpuroHomerpuyeckue (QyHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M LEHTpajbHBIE YIUIBI, YrOJl MEXKAY KacaTelIbHOW M XOpIOM.
Yrael  Mexay XOpaaMH M CeKyIIMMHM. BrcanHele W OIKCAHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosio)keHue ABYyX OKpyxxHocTeuh. Kacanue
okpy>kHocTel. OOI1re KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1ECTBO. DOPMYJIbI IPUBEICHMUSL.

Pemienne TpeyrosbHuUkKoB. TeopeMa KOCUHYCOB UM TEOpEMa CHHYCOB.
Pemenne mnpakTHYecKMX 3alad C HCIOJB30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanme mompoous. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O mnNpoOU3BEAECHUM OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anumHa  (MO&ynb)  BEKTOpA,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIOJOXKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJl BEKTOpaMu. PaznokeHue BeKTOopa MO JABYM



HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE U1 HAXO0XKICHUA JUIMH U YIJIOB.

JlekapTOBbI KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs IPSAMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. MEeTOI KOOPAMHAT U €ro
IIPUMEHEHHE.

IIpaBwiibHBIE MHOTOYrOJBHUKH. JInmuHa  okpyxkHocTu. I'panycHas wu
pajuaHHas Mmepa yriia, BBIUMCIICHUE JUIMH JIyr OKpyxHocreu. [lnomans kpyra,
CEKTOpa, CErMEeHTa.

JIBM>KEHHS TUIOCKOCTH M BHYTPEHHHE CUMMeTpuu Guryp (3aeMeHTapHbIC
npeactasienus). [TapannensHerii nepenoc. [loBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YYHEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOT'O OBIIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE Pe3yJIbTATHI OCBOCHUS TPOTPaMMbl Y4EOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTcs:

1) naTpuoTHYecKoe BOCIIUTAHUE:

NPOSIBJICHUEM MHTEpeca K MPOIIJIOMY W HACTOSIIEMY POCCHMCKOM MAaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTHXKEHUSIM POCCUMCKUX MaTEMaTUKOB M POCCUMUCKONW MaTeMaTUYECKOM IIKOJIbI, K HCTIOJIB30BAHUIO 3TUX JOCTHKEHUH B
JIPYTUX HayKax W MPHUKIAIHBIX cepax;

2) rpaskaaHCcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJHEHUIO OO0S3aHHOCTEW TpaKJaHWHA U pealu3alii ero NpaB, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaxX (DYHKIIMOHMPOBAHUS PA3IHYHBIX CTPYKTYp, SBICHUM, MPOLEAYp TpakIaHCKOTo 00IIecTBa
(Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO AITHYECKHX MPOOJIEM, CBS3aHHBIX C MPAKTHYCCKUM
MPUMEHEHUEM JOCTHKEHUN HayKH, OCO3HAHWEM BaKHOCTU MOPAIbHO-3TUUECKUX TIPUHIIUIIOB B ICSITEILHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUUECKHUX 3a7a4 MAaTEMaTUYECKON HAINPaBICHHOCTH, OCO3HAHHEM
BXKHOCTH MaTeMaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUH BCEH KU3HU JUIsl YCIIEITHOM nMpodecCHuOHATbHOM IeATeTbHOCTH
U pa3BUTHEM HEOOXOJUMBIX YMEHUMN, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM HHANBUIYATBHON TPAGKTOPUM 00pa30BaHUS
Y ’KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMH;

4) 3cTeTH4ecKoe BOCIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHATBLHOMY U ACTETUYECKOMY BOCIPUSITHIO MAaTEMaTUYECKHX OOBEKTOB, 3ajad, PEIICHH,
pacCyXJIeHUH, YMEHHUIO BUJIETh MaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTAIMEN B ICSITEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEJCTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHSl YEJIOBEKa, MPUPOJIBI U OOIIECTBA, MMOHMMAaHUEM MAaTEMaTUYeCKOW HayKH Kak cdepbl UYeToBEYECKOM
NESITEbHOCTH, JTANOB €€ Pa3BUTHS W 3HAYMMOCTH JJIS PA3BUTUS IIUBUIIU3AIIMM, OBJIAJICHUEM S3BIKOM MaTeMaTHUKU U



MAaTeMaTH4YECKOU KYJIbTYPOU KaK CPEJCTBOM IMO3HAHUS MHUPA, OBJIAJCHUEM ITPOCTEUIIMMUA HABBIKAMHU MCCIIEI0OBATEIbCKON
NEeATEIbHOCTH;

6) pusnueckoe BocnuTaHue, POPMUPOBAHNE KYJIbTYPbI 310POBbSI M IMOLHOHAJIBHOI0 0JIArONOTy M

TOTOBHOCTBIO MPUMEHSATh MaTEMATUUECKUE 3HAHUS B UHTEPECAX CBOETO 370POBbs, BEJICHHUS 3JOPOBOr0 00pasa KU3HU
(3mopoBO€ MHUTaHWE, COAJAHCHUPOBAHHBIN PpEXUM 3aHATHA U OTHbIXa, peEryisapHas Qu3nyeckas aKTUBHOCTH),
c(hOpMHUPOBAHHOCTHIO HaBBIKA pe(IICKCUU, MPU3HAHUEM CBOETO ITpaBa Ha OIIMOKY M TaKOTO K€ MpaBa JPyroro 4eioBeKa;

7) 3K0JI0TNYeCKO€e BOCTIMTAHME:

OpHUEHTaIMel Ha MPUMEHEHUE MaTEMAaTUUYECKUX 3HAHUM JJIs PEIIeHUs 3a/1a4 B 00JIACTH COXPAaHHOCTHU OKpY’Karolen
Cpelpl, TUIAHUPOBAHUA IOCTYNKOB M OLIEHKM HX BO3MOXHBIX IOCIEICTBUU I OKPYXKAIOIIEW Cpeabl, OCO3HAHHEM
TJI00AJIBHOTO XapakTepa 3KOJIOTHUECKUX MPOOJIEM U MyTEH UX PEIICHNUS;

8) apjanTanus K MI3MEHSIIOIIUMCS YCJIOBUSIM CONMAJIBLHON M PUPOAHOI Cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBUSIX HEONMPEAECIEHHOCTH, IMOBBIIMIEHUIO YPOBHS CBOEHW KOMIIETEHTHOCTH 4Y€pe3
MPAKTUUECKYIO ACSATEILHOCTh, B TOM UHCIIC YMEHUE YUUTHCS Y APYTUX JIOJIeH, MpHUOOpETaTh B COBMECTHOM NIESITEILHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCJIE€ (OPMYIHPOBATH WJEH, TOHITHS, TUIOTE3BI 00
00BEKTaX MW SBIEHUSAX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IUIAHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHUTYaIINIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIUIT
KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U JeUCTBUsI, (OPMYIUPOBATh M OIICHUBATH PUCKH U TOCIE/ICTBHSI,
(bopMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE 1eHCTBUS

Ba3oBble Jioruyeckue AeiicTBUA:



BBISIBJISITH M XapaKTE€PU30BaTh CYIECTBEHHbIEC IPU3HAKY MAaTEMATUYECKUX OOBEKTOB, OHATUN, OTHOLLIEHUH MEXTY
HOHATUAMH, (POPMYIMPOBATH ONPEICIICHUS MOHATHI, YCTaHABIMBATh CYLIECTBEHHBIH NPU3HAK KiIacCU(PUKALUH,
OCHOBAaHMS 1711 0000IIEHHS U CPABHEHMSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BbIBATH CYKIAEHUS: YTBEPAUTEIbHbBIE U OTPULIATENIbHBIE, €AUHUYHBIE,
YacTHbIE U 00IUE, YCIOBHEIE,;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUs B (paKkTax, JaHHBIX, HAOIIOJEHUSIX U
YTBEPKJICHUAX, IPEIIaraTb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JIeNaTh BBIBOJABI C UCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W WHAYKTHUBHBIX YMO3aKIIOUEHHUM,
YMO3aKJIFOUCHUH 10 aHAJIOTUH;

pa30duparh J0Ka3aTelbCTBA MAaTEeMAaTHUYECKUX YTBEPKIACHUHM (IpsiMble M OT MPOTHUBHOrO), MPOBOJIUTH
CaMOCTOSITENIbHO HECJIOXHBIE JOKA3aTeIbCTBA MAaTEMATUUECKUX (DAKTOB, BHICTPAUBATh apryMEHTALUIO, IPUBOAUTD
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATh CIOCOO penieHust yueOHOW 3aj1auu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHs, BHIOMpPATh HamboJsee
MOAXO/SIIHNA ¢ y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBarTejbCKue 1eHCTBUA:

UCIOJb30BaTh  BOINPOCHl KaK HCCIENOBATEIbCKUMM  HMHCTPYMEHT TIO3HAHMS, (HOpPMYIMpPOBaTh  BOIIPOCHI,
¢ukcHupylomme npoTUBOpeUre, MpodIeMy, CaAMOCTOSITENbHO YCTaHABIMBATh HCKOMOE W JaHHOE, (pOpMUpPOBATH
THUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3ULIUI0, MHEHHE;

MPOBOAUTH MO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIbIIOE UCCIIeT0BaHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTENH MaTEMaTHYECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKIY cO00ii;
CaMOCTOATENbHO (OPMYIUPOBATh O0O0OIIEHHS U BBIBOJABI MO pe3yjibTaTaM MPOBEIEHHOIO HaOMIOJCHUS,
UCCJIEI0BAHMS, OLIEHUBATH IOCTOBEPHOCTD MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMI];

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLECCA, & TAKKE BBIIBUIATH MPEAIIOIOKEHHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undopmanmeii:

BBISIBJISITH HEJJOCTATOUHOCTh U M30BITOYHOCTh UH(OPMAIUH, JaHHBIX, HEOOXOAUMBIX JJISl PEIICHUS 3a/1a4H;



BBIOMpATh, aHATU3UPOBATH, CUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIIOB U (Popm
Ipe/ICTaBIICHNUS,

BBIOUpaTh (opMy MpeacTaBiieHus] UHGOPMAIMA U WLUIIOCTPUPOBATh pelllaeMble 3a/laud CXEMaMH, JuarpamMamH,
MHOU rpadMKON U UX KOMOUHALIUSIMU;

OIICHUBATh HAAEKHOCTh MHGOPMAIMHM IO KPUTEPUSIM, MPEIJIOKEHHBIM YUHUTEIeM WIH CHOopMyIUpOBAHHBIM
CaMOCTOSATEIBHO.

KoMMyHUKAaTHBHBIEC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:

BOCIPUHUMATh U (POPMYJIHPOBATH CYX ACHUS B COOTBETCTBHM C YCIOBHSIMHU W LIEISAMH OOUIEHUS, SCHO, TOYHO,
IPaMOTHO BbIpaXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHMS 10 XOAY PELICHUs
3a/1a4yv, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXJEHHs 3a/aBaTh BOIPOCHl IO CYIIECTBY OOCYKIaeMOW TEMbl, IPOOJEMBbI, pelaeMoil 3axauu,
BBICKa3bIBaTh WJEH, HAIEJCHHbIE HA TOWUCK PEIICHMS, COMOCTABISATh CBOM CYXKIEHUS C CYXKICHUSMU JIPYTUX
YYaCTHUKOB Juanora, oOHapy>KWBaTh PA3JMYME€ U CXOACTBO MO3UIMI, B KOPPEKTHOU ¢opme (PpopMynarpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKEHUS;

IPEICTABIATh PE3yJbTaThl PEIICHUs 33/1a4H, SKCIIEPUMEHTA, UCCIEA0BaHUs, TPOEKTa, CAMOCTOSTENIbHO BBIOUPATH
(opMaT BBICTYIUIEHUS C YUETOM 3aja4 IPE3CHTALIMA U OCOOCHHOCTEN ayAUTOPUH;

MOHUMAaTh M HCIOJIb30BaTh NPEUMYILIECTBA KOMAaHIHOM W MHAMBUAYAIbHON padOThl MpPU PEIICHUU Y4eOHBIX
MaTeMaTUYECKHX 33]1ay;

IIPUHUMATh LEJIb COBMECTHOM MAESATENBHOCTH, IJIAHUPOBATH OPraHU3aLMI0 COBMECTHOM palOTHI, pacHpeleisTh
BUBI padOT, JOrOBApUBATHCS, OOCYKIAaTh MPOLIECC U Pe3yibTaT paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
y4acTBOBaTh B TpyHNoBbIX (Gopmax padoThl (00CykAeHUs, OOMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U ApPYTHE),
BBITNIOJIHATH CBOIO YacTh padOThl U KOOPJIAMHUPOBATH CBOM JACUCTBUS C APYTMMHU WICHAMH KOMAaHJbl, OLICHHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM, CHOPMYITHUPOBAaHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHBIE 1eiiCTBUA

Camoopranusanus:



e CaMOCTOATEIHHO COCTaBIIATH IUIaH, aJTOPUTM pEIICHUs 3a7add (WM €ro 4acTh), BBIOMpATh CIOCOO PEIICHHS C
y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuii ¢ ydéTomM HOBOM UH(pOpMaIUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:

e BIJIAJETh CIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yJibTaTa pelieHrs MaTeMaTHUeCKOM 3a1auu;

e TPEIBHUIETH TPYAHOCTHU, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a]]a4H, BHOCUTh KOPPEKTUBBI B JIEATEILHOCTD
Ha OCHOBE HOBBIX 0OCTOSITENTLCTB, HAMIEHHBIX OITNOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIEHUBATh COOTBETCTBHE pe3yibTaTa ACSITEIbHOCTH IOCTABICHHOW ILEIN W YCJIOBUSAM, OOBSCHATH MPUUUHBI
JOCTUKECHHSI NI HEIOCTHXKEHUS 11eNI, HAXOAUTh OIINOKY, TaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEJMETHBIE PE3YJIBTATBI

K xoniry 00yuenusi B 8 kiacce oOydaronuiicss HOJy4UT CIASAYIOMINUE IPEAMETHBIC PE3YIbTATHI:

Pacrio3zHaBaTh OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI, MOJIb30BAThCS MX CBOMCTBAMM IPU PEIICHUU
F€OMETPUYECKHUX 3a]1a4.

[IprMeHsTh CBOMCTBA TOUKH MEPECEUCHUS] MEUAH TPEYTOIbHUKA (IIEHTpa Macc) B pEUICHUH 3a]a4.

Bnagerp mnoHsTHEM CpEIHEN JMHUM TPEYTOJbHUKA W Tpaleluy, IMPUMEHITh KX CBOMCTBA IIPU PELICHUU
reomeTpudeckux 3aaad. [lonb3zoBarbes Teopemoirn Paneca U TEOPEMOM O MPONOPUUOHAIBHBIX OTPE3Kax, MPUMEHATh UX
JUISL PELICHUS PAKTUYECKUX 3a/a4.

[IpumMeHsTh pU3HAKKU MOI00USI TPEYTOJILHUKOB B PEIICHUN F€OMETPUYECKUX 3aad.

[Tonp3oBaThess Teopemoit Iludaropa st pemieHHss TEOMETPUYECKUX U TpakTUYecKux 3amad. CTpouTh
MAaTeMaTHYECKYI0 MOJEb B IMPAKTUUYECKUX 3a7adaxX, CAMOCTOSATENIBHO JENIaTh YEPTEXK M HAXOAUTh COOTBETCTBYIOLIME
JUTUHBI.

Bnagere noHsATHAMU CHHYCAa, KOCMHYCA M TAaHT€HCA OCTPOrO yrja NpsIMOYTrOJIbHOTO TpeyrosibHUkKa. [lonb30oBarhes
STUMU MOHATUSAMU ISl PEIICHUS TPAKTUYECKUX 3a7a4.

BoraucnsaTs (pa3nudHbpIMU CIOCOO0aMM) TUTOIIAAb TPEYTOJbHUKA U TUIONIAId MHOTOYTOJIBHBIX (GUTYD (TTONB3YSCh, TIC
HE00XO0IUMO, KalbKYJISATOpOM). [[pUMEHSITh MOTydYeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.



Branets NOHATHSAMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJIa, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX YIiaX, YIIIaX MEXIY
XopAamu (CeKyIIMMH) U yTIIe MEXIy KacaTelIbHON U XOPI0H IIPU pElIeHUH TeOMETPUYECKUX 3a1ay.

Bianerh MOHSTHEM OMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA OMUCAHHOIO YETHIPEXYTOJIbHUKA MPU
pelieHry 3a1a4.

[IprMeHsTh MOJIydYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUMTh MAaTEMATHUYECKUE MOJAENH Uil 3a7a4 PealbHON XKU3HU U
IPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM IMOAO00Us M TPUTOHOMETPUH (TIOJB3YACH, TJIe¢ HEOOXOIUMO,
KQJIBKYJISITOPOM).

K xon1y oOyuenus B 9 kiaacce 00y4yarOnIMiics MOTYUUT CIAETYIONINUE MPEIMETHBIC PE3YJIbTAThI:

3HaTh TPUTOHOMETPHYECKUE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C WX TIOMOIIBIO PA3JIMYHBIC DSJIECMEHTHI
NPSIMOYTOJILHOTO TPEYTOJbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). Haxoauts (C MOMOILBIO KaJbKYJATOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJUYHBIX 3HAYCHU M.

[Tons3oBaTthess (opMynamMud TPUBEICHHS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM [UJIi HAXOXKJICHUS
COOTHOILICHUIN MEXAy TPUTOHOMETPUUECKUMU BETUYUHAMH.

Hcnonb30BaTh TEOPEMbI CUHYCOB M KOCHHYCOB 11 HAXOXJEHUS PAa3IMYHBIX 3JIEMEHTOB TPEYroJIbHUKA («pEelIeHre
TPEYTOJIbHUKOBY ), IPUMEHSATh UX MIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

Brnanets nonsTusMU TpeoOpa3oBaHUs MOA0OMUS, COOTBETCTBEHHBIX 3JIEMEHTOB MON00HBIX (uryp. Ilomab3oBarbes
CBOMCTBaMU MOJI00US TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISATH AJIMHBI U HAXOAUTH YIJIbl Y TOAOOHBIX (uryp. [IpumeHarTs
CBOMCTBA MOI00MS B MIPAKTUYECKUX 3a/1adaX. Y METh MPUBOAUTH MPUMEPHI TOJJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCa TEOpeMaMU O MPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEACHUU OTPE3KOB CEKYIIHUX, O KBajapare
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh HMX T'C€OMETPUYECKUM M (PU3MUECKUN CMBICT, MPUMEHATh MX B PEIICHUU
reoMeTpuYecKuX U (pusznueckux 3anad. [I[puMeHsITh CKaJISIpHOE MPOU3BEECHNE BEKTOPOB JJIsl HAXOXKJEHUSI IJIMH U YTJIOB.

[Tonp30BaThCd METOJIOM KOOPAMHAT HA IJIOCKOCTH, MIPUMEHSTH €r0 B PEIICHUU T'€OMETPUUECKUX U MPAKTUUYECKUX
3ajad.

Brnaners NOHATHAMU MPABUIBHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPYHOCTH, JUIMHBI IYTM OKPYKHOCTH U PaJuaHHOU
MEpHI yIjia, YMETh BEIYUCIIATH IJIOMIAb KPYyTa U ero yacteil. [IpuMeHaTs nojiydeHHbIE YMEHHUS B MPAKTUYECKUX 3aa4ax.

Haxoaute ocu (Wiu IeHTphl) CUMMETPUU (HUTYD, TPUMEHSTH IBUXKEHUS IJIOCKOCTHU B MPOCTEUININX CITydasiX.



[IpuMeHsATh MONMyYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMAaTHUYECKHE MOJENU IS 3a7a4 peajbHON KU3HU U
IPOBOJIUTH COOTBETCTBYIOIINE BHIYMCICHUS C TPUMEHEHHUEM MOJ00US U TPUTOHOMETPUUIECKUX (DYHKIUH (TTONIB3YACh, Te
HEO0OXO0IMMO, KAIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacos
Ne HaumenoBanue pa3uesioB KonTponbusre dyeKTpoHHbIe (LM poBbLIE)
n/m | HTeM NPOorpamMmmbl Bcero paGoTsI oOpa3oBaTe/ibHbIE pecypchbl
N bubnuoreka [JOK
! HeTbipExyroabHHKi 12 ! https://m.edsoo.ru/7f417¢18
Teopema ®arneca u Teopema
) 0 TIPOMOPLUUOHAIBHBIX 15 1 bubnuorexa [JOK
OTpe3Kax, MOI00HbBIC https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
IInomans. Haxoxnenue
3 IIOIIAJEH TPEYTOJIbHUKOB 14 1 bubnuorexa [JOK
Y MHOTOYTOJIBHBIX (DUTYP. https://m.edsoo.ru/7f417e18
[Tnomaau momgobubIX huryp
4 Teopema [Iudaropa u 10 | bubmmoreka [IOK
Hadajia TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
VYriibl B OKpY>KHOCTH.
Bnucanusble u onvcanHbie
5 YETBIPEXYTOJIbHUKH. 13 1 bu6nuoreka [IOK
KacarenbHbie K https://m.edsoo.ru/7f417¢18
okpyxxHocTu. Kacanue
OKPYXHOCTEU
6 [ToBTOpeHnue, 0600MIIEeHNE 4 | bu6nuoreka [JOK
3HaHUH https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OBILEE KOJIMYECTBO YACOB
I10 ITPOITPAMME
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9 KJIACC

KoandyecTBO 4acoB

HaumenoBanue
Ne DJIeKTPOHHBIe (HU(POBHIE)
pa3aesoB u TeM KounTtposbHbie
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
nporpaMMmbl padoThI
Tpuronomerpusi.
| TeopeMbl KOCHHYCOB U 16 | bu6mmoreka [JOK
cuHycoB. Pemenune https://m.edsoo.ru/7f41al2c
TPEYTOJILHUKOB
[IpeobpazoBanue
) noao6usi. Merpuueckue 10 1 bu6nmoreka [JOK
COOTHOIICHUS B https://m.edsoo.ru/7f41al2c¢
OKPY>KHOCTH
bu6mmnoreka [JOK
3 Bekto 12 1
TOPHl https://m.edsoo.ru/7f41al2¢c
€KapTOBBI
4 foo pI/IHaTBI Ha 9 1 bubmorexa LOK
P https://m.edsoo.ru/7f41al2c
IUIOCKOCTH
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
5 JImiHa OKpY>KHOCTH U 8 bubmorexa HOK
py https://m.edsoo.ru/7f41al2c
TJI0IIAL KpyTa.
Brraucnenune mmiomntageu
bubmuoreka [JOK
6 Ke OCKOC 6
Jlpmeti 1wt TH https://m.edsoo.ru/7f41al2c
IToBTOpEHNME, Bu6 OK
7 000011IEHNE, 7 2 uosmoreka 11

CHUCTCMAaTUu3aluAa

https://m.edsoo.ru/7f41al2c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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INIOYPOYHOE INTAHUPOBAHUE

8 KIIACC
KonnyecTBo yacos DJIeKTPOHHBIE
Ne Tema ypoka KonTposabHbie Jlara uHpposkIe
n/n Bcero H3yUYeHHUs o0pa3oBaTe/ibHbIE
padoThbI
pecypchl
1 [Tapannenorpamm, ero bubnunorexa [JOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero bu6muoreka [IOK
MIPU3HAKHU U CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero bu6muoteka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/88671cal
YacTHele cirydan
napajuieIorpaMmMoB
4 (IpsIMOYTOJILHUK, pOMO bubmorexa HOK
pAMOY » POMD https://m.edso0.ru/88671dea
KBaJIpaT), X MPU3HAKU U
CBOMCTBA
YacTHele citydan
napajuieIorpaMmMoB
5 (IpsIMOYTOJILHHK, pOMO bubmorexa HOK
pAMOY » POMD, https://m.eds00.ru/88671{20
KBaJIpaT), X MPU3HAKU U
CBOMCTBa
YactHsle cayyan
6 napajuieIorpaMmmMoB bubmuorexa [JOK

(IpsIMOYTOJIEHUK, pOMO,
KBaJ[paT), UX MPU3HAKH U

https://m.eds00.ru/8867209¢



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c

CBOWCTBA

7 Tpanens bubmuorexa [JOK
https://m.edsoo.ru/88672358

2 PaBHOOOKAS M IPSAMOYTOIBHAS bubnmnorexa [JOK
Tparnenu https://m.eds00.ru/8867252¢

9 PaBHOOOKAs 1 IPSIMOYTOJIbHAS bubaunoreka IIOK
Tparnenuu https://m.edso0.ru/88672858

bubnnorexa HOK
10 MeToR yABOCHNSI MeHaHE! https://m.edsocl)-.lru/ 88672b14

11 LentpanpHas cuMMeTpus Brbmrorexa LIOK
https://m.edsoo0.ru/88672b14

12 Kontponbhas pabota no teme bubnuotexa [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bubmmoreka [IOK
NPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEYTOJIbHUKA bubmmorexa LHOK
https://m.edsoo.ru/88672¢0c

15 CpenHsist TUHUS TPEYTOJIbHUKA bubmmorexa HOK
https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpeaHss JUHUS bubmorexa LOK
https://m.edsoo.ru/88672358

17 Tpaneuust, e€ cpenHsq JINHUS bubnmorexa LIOK
https://m.eds00.ru/88673064

18 [IponopunonanbHbIE OTPE3KU Brbmrorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuronanbHbIE OTPE3KU bubnmorexa LHOK
https://m.eds00.ru/88673794

20 Ilentp Macc B TpeyroibHUKE bubmuoreka [IOK



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794

https://m.edsoo.ru/886738fc

21 [Togo0HBIE TPEYTOIBHUKHI Bubmorexa TIOK
A Pey https://m.edsoo.ru/88673a78
” Tpu npuszHaka mogoous bubmuoteka [JOK
TPEYTOJIBbHUKOB https://m.edsoo.ru/88673bae
7 Tpu npusHaka noxoous bubmmoreka [IOK
TPEyroJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuznaka nogoous bubmmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8867400e
)5 Tpu npuszHaka mogoous
TPEYroJbHUKOB
26 [Tpumenenne nogo0us npu
PEIICHUH TTPAKTUIECKHX 33124
7 KonTtponbHas pabora o teme bubnunoreka IIOK
"TlonoGHbBIE TpeyronbHUKN" https://m.edsoo.ru/8867445a
)3 CaolicTBa miomajen bub6mmoreka [IOK
reoMeTpuUIecKux puryp https://m.edsoo.ru/886745fe
DopmyIibl J1s TIOIIAAN
29 eprganIi[Ka e bubnmnoreka [JOK
pey ’ https://m.eds00.ru/88674860
napajuiesorpaMma
Dopmyibl 11 TIIOIIAAN
30 T eprgﬂijKa Haa bubnmnorexka [JOK
pey ’ https://m.eds00.ru/88674a22
napajuiesorpaMma
®opMyIIbl ISl IIIOMIAAN
31 T‘éprz;LHE;a e bu6muoreka [JOK
pey ’ https://m.eds00.ru/88674a22
napasuiesiorpaMma
1 DopmyJibl 1S TIOIIAAN bu6mmoreka [IOK

TPEeyrojbHHKa,

https://m.edsoo0.ru/88675288



https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288

napauienorpaMmma

DopMyITBI TS IIOMAAN

33 TpeyroJibHUKa bubmmorera [IOK
pey ’ https://m.eds00.1u/8867542¢
napajuiesorpaMma
14 Brruucnenue miomaei but6mmoreka [IOK
CJIOXKHBIX (QUTYp https://m.edsoo0.ru/88674¢78
35 [Tnomanu duryp Ha bubnmoreka [JOK
KJIeT4aToil Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu monoOHBIX Guryp
37 [Tnomaay momoOHBIX GUryp
13 3ajauu ¢ IPaKTUYECKUM bubnmnoreka [JOK
COZIEp)KAHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ TPaKTUYECKUM bu6muoreka [IOK
COZIEpKaHUEM https://m.edsoo.ru/88675684
Pewenne 3apau ¢ nomomero
40 METO/1a BCLIOMOTaTeIbHOU brbmmorexa LOK
8 https://m.edsoo.r/886 74190
IO
A1 KonrtponsHast pabora o Teme bubmuoreka [IOK
"ITnomans" https://m.eds00.1u/8867579c¢
4 Teopema [Tudaropa u eé bu6mmoteka [{IOK
NpUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema ITudaropa u e€ bubnuorexa [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u e€ bubnuoreka [IOK
NIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u eé
MpUMEHEHUE
46 Teopema ITudaropa u e€



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc

IIPUMEHEHNE

47

Onpenenenue
TPUTOHOMETPUYECKHX
GyHKUIMI OCcTpOro yria
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUYECKHUE
COOTHOIICHUS B
IPSMOYTOJTBHOM
TPEYTOJIbHUKE

bubmuorexa [JOK
https://m.edso00.ru/88675d32

48

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKIECTBO

bu6mmoreka [IOK
https://m.edsoo.ru/88675f44

49

OcHoBHOE
TPUTOHOMETPHUECKOE
TOKIECTBO

50

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO

51

KonTtponbHas pabora o teme
"Teopema IIudaropa u Hayana
TPUrOHOMETpUU"

but6mmoreka [IOK
https://m.edsoo.ru/8a1407e8

52

Brnucannbie v LieHTpaibHbIE
YIJIbI, YTOJ MEXKIY
KacaTeJIbHOU U XOpI0U

bu6mmoreka [IOK
https://m.edsoo.ru/8al1415b2

53

BHI/IcaHHLIC n HeHTpaJ'ILHI)Ie
YIJIBI, YTOJI MEXAY
KacaTeJIbHOU U XOpJI01

bubmuorexa [JOK
https://m.edsoo.ru/8a141940



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940

54

Brnucannbie u IeHTpaIbHBIC
YTJIBI, YTOJl MEXIY
KacaTeJIbHOU U XOpI01

bubmmoreka [IOK
https://m.edsoo.ru/8al41b34

55

Vsl MeXay XopJAaMu U
CEeKyLIUMHU

56

VYriabl MEXIy XOpaamMH U
CEKyIIUMHU

57

Brnrcannsie u onucanHbie
YEeTBHIPEXYTOILHUKH, UX
MPU3HAKU U CBOWCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/8a140f86

58

Brmmcanunie ¥ onmcaHHbIC
YETBIPEXYTOIbHUKY, UX
MPU3HAKHU U CBOMCTBA

bu6nuoreka [JOK
https://m.edsoo.ru/8a1416d4

59

BrnucanHsle u onucaHHbIe
YEeTBIPEXYTOJIbBHUKH, UX
IIPU3HAKU U CBOMCTBA

bubmoreka [JOK
https://m.edsoo.ru/8al1416d4

60

[IpumeneHnue cBOMCTB
BIIMCAHHBIX U ONHUCAHHBIX
YEeTBIPEXYTOJIBHUKOB IIPU
pELIEHUN T€OMETPUYECKUX
3a1a4y

61

IIpuMeHeHue cBOWCTB
BIIMCAHHBIX U ONHUCAHHBIX
YEeTBIPEXYTOJIBHUKOB IIPU
pELIEHUN T€OMETPUYECKHUX
3a1a4y

62

B3anmnoe pacronoxenue
JIBYX OKPYXHOCTEM, o01ue

but6mmoreka [JOK
https://m.edsoo.ru/8al410a8



https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KacaTCIbHBIC

63 Kacanue oxpyxuocTteit 1 bubmorexa [TOK
https://m.edsoo.ru/8al1410a8

KonrtponsHast pabora o Teme

64 "Vl B OKPY’KHOCTH. | bu6muoreka [IOK
BrucaHnabie U ONMCaHHBIE https://m.edsoo.ru/8al141c88
YEThIPEXYTOJIbHUKH"
[ToBTOpEHNE OCHOBHBIX

65 MOHSTUN U METOJIOB KYpCOB 7 1 bubnmnoreka [JOK
1 8 KJI1accoB, 0000IIeHNE https://m.edsoo.ru/8al41ddc
3HAHUI
[ToBTOpEHNE OCHOBHBIX

66 MIOHATHI U METOZ0B KYpCOB 7 1 bubnmnorexka [HOK
u 8 KiaccoB, 00001IeHNEe https://m.edsoo.ru/8al41efe
3HAHUI

67 Htorosast KOHTpoOJIbHAS | bu6muoteka [IOK
pabora https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX

68 MOHATUH U METOJIOB KYpCOB 7 | bubnuorexa [JOK
1 8 KjaccoB, 000011IeHNE https://m.edsoo.ru/8al420ac
3HAHUU

OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KoaunuecTBO 4acoB

DJIEeKTPOHHbIE
Ne Tema ypoka KoNTpoasHbIe Hara uudposbie
n/n Bcero U3ydeHus o0pa3oBaTejbHbIE
padoThbI
pecypchl
Ornpenenenue
1 UTOHOMETPUUECKUX buGnnorexa LIOK
P . p https://m.edsoo.ru/8a1424bc
¢bynkuii yrios ot 0° mo 180°
2 ®opMyIIbl IPUBEICHUS
3 Teopema KOCHHYCOB bubmmorexa TIOK
P y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB
5 TeopemMa KOCHHYCOB buGmorexa LOK
p y https://m.edsoo.ru/8al142d5e
6 Teopema cuHyCOB bubnmorera [TOK
P y https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB
Teopema cuHyCOB
Haxoxnenve 1iauH CTOPOH U
9 BEJIMYUH YTJIOB bubmorera [JOK
y https://m.edsoo.ru/8a1430b0
TPEYTrOJIbHUKOB
10 Pemenue TpeyroibHUKOB bubnmorera [TOK
pey https://m.edsoo.ru/8al42ac0
11 Pemenune TpeyrojrHUKOB bubmmorexa IIOK
pey https://m.edsoo.ru/8al42ac0
bub6 OK
12 Peienne TpeyroinbHUKOB nonmorexa I

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bu6mmoreka [IOK

13 Peuierne TpeyronbHikon https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpuMEeHEHHE bubmuoreka [JOK
TEOPEM CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpuMEeHEHHE
TEOpEM CUHYCOB ¥ KOCUHYCOB
16 KonTtponbHas pabora o teme bubnuoreka IIOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o npeoOpazoBaHUU bubmuorexa [JOK
mogoous https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIC DJIEMEHTHI bubmuoreka [JOK
NnoJO0HBIX HUTYp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE IIEMEHTBI
noJO0HBIX HUTyp
Teopema o mpousBeeHUN
OTPE3KOB XOpJ, TEOPEMA O
20 n;I())HaBez[eHEH OTpeI;KOB bubmorexa [OK
https://m.edsoo.ru/8a14406e
CEKYLIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU
Teopema o mpousBeAeHUN
OTPE3KOB XOpJ, TEOpEMA O
21 n;I())mBez[eHEIi[ OTpeI;KOB bubmmorexa [OK
https://m.edsoo.ru/8al441a4
CEKYLIUX, TeOpeMa O KBaJpare
KacaTeJIbHOU
Teopema o mpousBeeHUN
” OTPE3KOB XOpJ, TeOpeEMa O bubmmoteka [JOK

HPOM3BEAECHUH OTPE3KOB
CEKyILHX, TEOpEMa O KBaJpaTe

https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

KacaTelabHOU

HpI/IMCHCHI/IC TCOPEM B

23 €IICHUU T'€OMETPUUECKUX bubnnorexa LIOK
P p https://m.edsoo.ru/8a143106
3a7a4
[IpumeneHnue TeopeM B

24 €IIEHUH T€OMETPUUECKNX bubnnorexa LIOK
p p https://m.edsoo.ru/8al443fc
3a7au https://m.edsoo.ru/s
[IpumeneHne Teopem B

bu6mmoreka [IOK
25 pEUICHUH T€OMETPUUECKUX
https://m.edsoo.ru/8a144578
3a7a4
KonTponbhas padbota no teme

26 "IIpeobpa3oBanue mogo0us. bubmmoreka [IOK
Metpuueckre COOTHONIEHUS B https://m.edsoo.ru/8al1447a8
OKpYyX)HOCTH"

Omnpenenenyue BEKTOPOB.

7 dusndeckuii u bu6nuoreka [JOK
F€OMETPUUYECKUN CMBICIT https://m.edsoo.ru/8a144960
BEKTOPOB
Cii0)xeHHUEe U BBIYUTAHUE

28 BEKTOPOB, YMHOKCHHUE bubnnorexa LIOK

POB, ¥ https://m.edsoo.ru/8al44a8c
BEKTOpa Ha YHCIIO
CioxeHUEe U BBIYUTAHUE
29 BEKTOPOB, YMHOKCHHE bubnmorexa LIOK
POB. ¥ https://m.edsoo.ru/8a144d52
BEKTOpa Ha YHCIIO
CI10’keHUE U BBIYUTAHHE

30 BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YKCIIO

31 PaznoxxeHue BekTopa 1o 1BymMm



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52

HEKOJUIMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa bubmmorexa LHOK
https://m.edsoo.ru/8al44fbe
CkansipHO€ ITpOU3BEIECHNE
13 BEKTOPOB, €TI0 IPUMEHEHUE bu6muoreka [IOK
11 HaXOXKASHUS IJINH U https://m.edsoo.ru/8a14539c¢
yTJIOB
CkansipHO€E ITPOU3BENECHNE
34 BEKTOPOB, €TI0 IIPUMEHEHUE bubmuoreka [IOK
JUIS HAXOXKJACHUS JJIVH U https://m.edsoo.ru/8a14550e
yTJIOB
35 Pemenue 3a1au ¢ moMoImibs0 bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
16 Pemienue 3amayd ¢ moMoIpro bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB ISl
perieHus 3a1a4 pU3uKu
13 KonTtponbHas pabora o teme bubmuoreka IIOK
"BexTops!" https://m.edsoo.ru/8a145b08
19 JlekapTOBbI KOOPIMHATHI
TOYEK Ha INIOCKOCTH
. bubnmoreka [JOK
40 ¥ paBHeHHe MpAMOi https://m.edsoo.ru/8al145¢c48
41 YpaBHeHHE NPIMON
bubnuoreka [JOK
42 ¥ PaBHEHHE OKpYHKHOCTH https://m.edsoo.ru/8al14635a
43 Koopaunats! Touek bubmuoreka [IOK

HEPECEUEHMs OKPY’KHOCTH U

https://m.edsoo.ru/8a146620



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

IpsIMOI

Meroa koopauHaT npu

44 pELIEHUU T€OMETPUYECKUX
3a/1a4, IPAKTUYECKUX 3a]a4
MeToa KoOpAMHAT MPU
45 PELIEHNH T€OMETPUUECKUX
3a/1a4, IPAKTUYECKUX 3a]a4
Meron koopaAMHAT NpU
46 pEUICHUH T€OMETPUUECKUX
3a/1a4, IPAKTHYCCKUX 3a71a4
KonTponbhas padbota no teme
47 " JlekapTOBBI KOOPAMHATHI HA bubmmorexa [TOK
P | P https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
IIpaBunbHbBIE
48 MHOTOYTOJIbHUKH bubmorexa HOK
Y ’ https://m.edsoo.ru/8al46fda
BBIYMCJICHUE MX DJIEMEHTOB
bubmmoreka [JOK
49 Yucno m. a OKPY>KHOC
uero m. Jmix PYKHOCTH https://m.edsoo.ru/8a1472c8
bubnuoreka [JOK
50 Yucno m. J[muHa OKpy)KHOCTH
A Py https://m.edsoo.ru/8al4714c¢
51 JlnvHa 1yru OKpyKHOCTH
bu6nmoreka [IOK
52 P
AMAHHAT Mepa yra https://m.edsoo.ru/8a14714c
53 [Inomane kpyra, cexropa, bubnuoteka [JOK
CerMeHTa https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, cexropa, bubmuoreka [JOK
CerMeHTa https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cexropa, bubnmoreka [JOK



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750

CETMCHTA

https://m.edsoo.ru/8a147750

IlonsaTue o ABMKEHUU

bu6nmoreka [JOK

36 ILIOCKOCTH https://m.edsoo.ru/8a147c82

57 [TapannensHBbIi epeHoc, bubmuoreka [JOK
IMOBOPOT https://m.edsoo.ru/8al147f16

58 [TapannenbHblil nepeHoc, bubmuoreka [IOK
MMOBOPOT https://m.edsoo.ru/8a147f16

59 [TapamiensHbIN IEPEHOC,

MOBOPOT

60 [TapannensHbIN NIEpEHOC,
MTOBOPOT

61 [Ipumenenue qBUKEHUN TpU bu6mmoreka [IOK
peleHnu 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbHas pabota no
temaMm "[IpaBuibHble

62 MHOT'OyTOJIbHUKH.

OkpyxHOCTb. [IBH>KEHUS
MI0CKOCTH"
[ToBTOpenue, 060061IeHNE,

63 CHUCTEMAaTH3aLMS 3HAHUH. bubmuorexa [JOK
H3mepenne reoMmeTpuyecKux https://m.edsoo.ru/8a148524
Benn4UH. TpeyronsHuKu
[ToBTOpEeHUE, 0000IIECHNE,

64 CHCTEMAaTH3aLMS 3HAHUH. bubmuorexa [JOK
[TapamiensHble U https://m.edsoo.ru/8a148650
NePHEHANKYIISIPHBIC TIPSIMBbIC

65 [ToBTOpEeHME, 0000IICHUE,

cucTeMaTHu3alus 3HaHUM.



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

OKpy’>KHOCTb U KpYT.
['eomeTpuyeckue mocTpoeHUs.
VYTIBI B OKPYKHOCTH

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aInsI 3HaHUMH.
66 Bnmcannsie n ormmcaHHbBIE
OKPY>KHOCTH
MHOTOYTOJIbHUKOB

67 Hrtorosast KOHTpoOJIbHASA

bubnuoreka [JOK

paborta https://m.edsoo.ru/8a148920
68 [ToBTOpEHwue, o606u1eHI/vIe, 1
CHUCTeMAaTH3alMsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/8a148920

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTI'0 0011er0 00pa3oBaHus

6

I'eomertpus

6.1

Pacno3HaBaTh OCHOBHBIE BHUbI LIG!TLIpéXYl"OJ'II)HI/IKOB, HUX DJJIEMCHTHI,

MOJIb30BaThCS UX CBOMCTBAMU IIpU pCHICHUH IT'COMETPUICCKUX 3a1aYd

6.2

HpI/IMeHHTb CBOMCTBA TOYKH nepeceucHud MeEauaH TPCYroJbHHUKaA

(1eHTpa Macc) B pelICHUH 3a1a4

6.3

Bunamers nonsTHeM cpenHEH JIMHMM TPEYTOJIBHUKA M Tpaleluu,
IOPUMEHATh HMX CBOMCTBA IpU pPEIIEHHMM TEeOMETPUUYECKHX 3ajad.
ITons3oBatbest Teopemoit Paneca U TEOPEMON O NMPONOPLUOHATIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PCIICHUSA IIPAKTHYCCKUX 3a1a4

6.4

[IpuMmeHsTh TNpU3HAKK MOAOOUS  TPEYrOJbHUKOB B  PELIEHUU

TCOMCTPHUYCCKUX 3aaaY

6.5

[Tone3oBaTbesa Teopemoit Iludaropa 1 pemeHuss reOMETPUYECKUX U
npakTHueckux 3aaad. CTpouTh MaTeMaTHUYeCKyl0 MOJENIb B
IIPAKTUYECKUX 3a/adax, CAMOCTOSATENIBHO J€JIaTh YEPTEX U HAXOIUTh

COOTBETCTBYIOIINEC NJIMHBI

6.6

Brmagers moHsSTHAMU CHUHYCa, KOCHMHYCa MW TaHICHCAa OCTpOro yria
IpAMOYTOJIBHOTI'O TpPEYTOJIbHUKA. ITonp30BaThCs ATUMU IIOHATUSIMU

AJId pCHICHUA IMMPAKTUYCCKUX 3aaa4d

6.7

Boeraucnare  (pa3nuyHBIME  CITOCOOaMH) TUIOIIAJL TPEYTOJIbHUKA H
IUIOMIAId MHOTOYTOJBHBIX (Uryp (monp3ysich, TIe HEOOXOAMMO,
KaJIbKyJIATOpOM). IIpUMEHSATh MOJIy4eHHbIE YMEHHUS B IPAKTHUECKUX

3aJadyax

6.8

Bnagers MOHATHAMY BIMCAHHOTO M LIEHTPAJIBHOTO YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTjaX, yriaX MeXAy XOpAaMH (CEKyIIMMH) U
yTie MEXIy KacaTeIbHOW M XOPAOH NpU PEIIECHUM I€OMETPHUYECKHX

3aaad

6.9

Brnagerr mnoHATHEM OIHMCAHHOIO quLIpéXYFOJ'IBHI/IKa, IMPUMCHSATH




CBOMCTBA OIMCAHHOT'O '-IGTBIpéX}’FOJ'H)HI/IKa IIpU pCUICHUH 3aaa4

6.10

[IpuMeHATH mNONMy4YEeHHBIE 3HAHUS HA MPAKTHKE —  CTPOMUTH
MaTeMaTU4YeCKUEe MOJCIN i 3aa4 PEAJbHOM JKU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIECHHUA C [PUMEHEHHMEM 1oxo0us U

TPUTOHOMETPHH (MOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYISTOPOM)

9 KUIIACC

Kon
NpoBepPsieMoOro
pe3yiabTarta

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
00pa3oBaTeIbHON NPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (DYHKIMHU OCTPBIX YIJIOB, HAXOAMUThH C UX
IIOMOUIbIO PA3JINYHBIE 3JIEMEHTHl MPSIMOYIOJIBHOIO TpPEYrOJIbHHUKA
(«pemieHue  MPSIMOYTOJbHBIX  TpeyroibHHKOB»). Haxomuts (c

IIOMOIIBIO K&J’IBKy.TIHTOpa) JUIMHBI 1 YTJIbI JJIA HETAOIMYHBIX 3HAYCHHUH

6.2

ITonp3oBaTbCs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKJIECTBOM JJIsi HAXOXJACHUS COOTHOIICHUMN

MCKAY TPUTOHOMCTPUYICCKUMU BCIMYNHAMU

6.3

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUIsl HAaXOXKICHHS
pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHHUKA («PELICHHE TPEYTOJbHUKOBY),

IMPUMCHATDH UX IIPHU PCIICHHUU 'COMCTPHUYCCKUX 3a1a1

6.4

Brnaners nonsaTusMH npeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX
3J1eMeHTOB MoA00HBIX (uryp. Ilosb30BaThCsi CBOWCTBaAMHM MOA0OMS
NPOU3BOJBHBIX (PUTYp, YMETh BBIYMCIATH JUIMHBI U HAXOAWUTH YIJIBI Y
nogo0HbIX ¢uryp. IlpuMeHsTh CBOIiCcTBa MOAOOHS B MPAKTHYECKUX
3ajjayax. YMeTb NPUBOAUTH IpHUMEpbl MONOOHBIX (uryp B

OKpY?KaroueM MUpe

6.5

ITonw30BaThCs T€COpEeMaMu O IIPOU3BCIACHUN OTPE3KOB XOopAa, O

MMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

[Tonp30BaThcst  BEKTOpamMH, TOHUMATh WX TEOMETPUYECKUNA U
bu3nyecKuil CMBICH, MPUMEHATh MX B PEIICHWH TeOMETPUYECKUX U

(1)I/I3I/I‘{CCKI/IX 3aJa4. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB




AJI1 HAXOXKACHUA NJIMH U YTJIOB

ITonp30BaThCs METOOM KOOpAWHAT Ha INIOCKOCTHU, IPUMCHATH €ro B

o7 pELIEHNN TEOMETPUYECKHUX U IPAKTUYECKUX 3a]1a4
Brnaners NOHATUSMM  NPAaBUIBHOIO  MHOTOYTOJIbHUKA,  JUIMHBI
63 OKPY’KHOCTH, JUIMHBI AYTM OKPYKHOCTM W paJuaHHOM MeEphl yIia,
' YMETh BBIUMCIATH IUIOMAAbp Kpyra u ero yacred. IIpumensaTs
IIOJyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a1a4ax
69 Haxoautb ocu win LHEHTPbl CUMMETPUH QUTYD, IPUMEHSTH TBUKCHUS
. IUIOCKOCTH B MPOCTENIINX CIIy4astX
[IpuMeHATH NONMy4YeHHbIE 3HAaHUSA HA IPAKTHKE —  CTPOUTH
MaTEeMaTUYECKHE MOJCIN Ul 3aJa4 pealbHON JKU3HHU U IPOBOIUTH
6.10 COOTBETCTBYIOILIME BBIYUCIEHUS C HNpPHUMEHEHHEM I[ojxodus u

TPUTOHOMETPUYECKMX (QYHKIMHA (MONB3ysACh, TA€ HEO0OXOAUMO,

KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomeTpust

6.1 UYetpipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [TpsiMoyToiBbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpanenus, paBHOOOKast Tparnewus, e€ cBoiicTBa U nmpu3Haku. [IpsMoyroabHas
' Tpaneuus

y Meron yaBoenust menuansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TE€OpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUAU TPEYroibHUKA U Tpaneuuu. LleHTp Macc TpeyroibHuKa

6.6 [TogobOue TpeyroabHUKOB, Ko3(pdunueHt mnomodus. I[lpusHakm momoOus
' TPEeYrojabHUKOB. [I[pruMeHenne nogoous npy peleHu NpakTUYECKUX 3a1a4

6.7 @opmynbel A8 IUIOIIAAM TPEYToJbHUKA, MapajuielorpaMMa, pomba U
' Tpaneuuu

6.3 CpoiicTBa miomane reomerpuuecknx ¢uryp. OTHOIICHHE TLIOIMAAEH
. noJ00HBIX Uryp

6.9 Boruncnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrjia MpPSIMOYTOJILHOTO TPEYTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. [pUrOHOMETpUYECKUE
¢byukmum yriios B 30°, 45° u 60°

610 BrucanHble W IEeHTpalbHBIE YIJbI, Yol MEXAYy KacaTelbHOW U XOpAOH.
' VYTiel MeXAY XOplaMu U CEKYLIUMU

6.13 BrucanHble ¥ ONIMCAHHBIE YE€THIPEXYTOJIbHUKYU

6.14 B3aumHoe pacnonoxeHue IByX OKpyxkHocTed. Kacanue OKpy»KHOCTEH.
' OO11ue KacaTesIbHbIE K IBYM OKPYKHOCTSAM

9 KUIIACC




Kon

HpOBeprEMI)Iﬁ 3JIEMEHT COACPKaHUSA

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
Pemenne tpeyrospHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [Tomodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUHN OTPE3KOB
' CEKYILHX, TEOpPEMa O KBaJpaTe KacaTeJIbHOU
Bextop, nmmmHa  (MOAynb) — BEKTOpa,  COHANpaBlEeHHbIE  BEKTOPHI,
6.5 IIPOTUBOIOJIOKHO  HANpPAaBJIEHHBIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJl BeKTopamu. Pa3noxkeHne BeKTopa Mo JIByM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BexkTopa. CkajasipHOE NPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE UL
' HaXO0X/IEHUS JUIUH U YTJIOB
JlexapToBbl KOOPJAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSMOM M OKPY’KHOCTHU B
6.7 KOOpJMHATAaX, IEPECCUCHNE OKPYKHOCTEN U MPSAMBIX. MeTOoA KOOpAUHAT U €ro
IIPUMEHEHNE
6.8 IIpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIiia, BBIYUCICHUE JUIMH JyT
' OKpYKHOCTEH
6.10 [Imomane kpyra, cekTopa, CerMeHTa

6.11

JIBWOKEeHUS TUIOCKOCTH W BHYTPEHHHE CUMMETpun Guryp (dJIeMEeHTapHbIe

npencrasienus). [Tapamnensuslii nepenoc. [loopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBePsSIEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHUSA K PEAMETHBIM pe3yJibTaTaM
OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOIO
o0mero oopazopanus Ha ocHoBe PI'OC

YMeHne omnepupoBaTh IMOHSATUSMHU: MHOXECTBO, IOJAMHOXECTBO,
Oomepaly HaJl MHOXECTBAMH;, YMEHHE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, UK, MPUMEHITh MX HpPU PEIICHUU
3a[a4; YMEHHE HCIIOJIb30BaTh TpapruecKoe MPEICTaBICHUE MHOXKECTB
JUISL OMTUCAHUS peajbHBIX MPOIECCOB U SBICHUM, MPU PELICHUH 3a7a4

U3 IPYTUX Y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPENCICHUE, aKCHOMa, TEOpeEMa,
JIOKa3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKAa3bIBAHHA U OTPULIAHUSA BBICKA3bIBaHHUI

YMeHne ornepupoBaTh MOHATHSIMHU: HATypaJIbHOE YHUCIIO, MPOCTOE U
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJIbHbIX YHUCEN, MPU3HAKU
JIETUMOCTH, IIeJIOE€ YHUCIIO, MOMAYJb 4YhcCia, OOBIKHOBEHHAs APoObh W
JOecsATUYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIa, PallMOHAIBLHOE YHUCIIO,
UpPpPALMOHATIBHOE 4YHUCJIO, apU(METHYECKHIl KBaJpaTHBI KOPEHb;
YMEHUE BBINOJHATH JEUCTBUS C YUCIaMH, CpaBHUBaTh U
YHOOPSIOYMBATh YHWCIA, MPEACTABIATH YHCIA Ha KOOPAUHATHOU
NpsIMOM, OKPYTJIATh YHUCIA; YMEHUE JeNaTh MNPUKHUIKY U OLICHKY

pe3yJibTaTa BBIYMCIECHUM

YMeHue onepupoBaTh MOHATHSMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(MeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOWJICH, ajaredpandeckas
npoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH
Oonbllle €AMHUIBI; YMEHHE BBIIOJHATH PACUYETBI MO (opMysaM,
npeoOpa3oBaHus LEJbIX, JAPOOHO-pAllMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHAMM, Pa3IOKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C HCIOJb30BaHHEM (OpPMYJ pa3HOCTH KBaJApaTOB U

KBaJApaTra CYMMbI U Pa3HOCTU

Ymenue OIICPHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C




OJIHOM IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOH; YMEHHE pEeIllaTh JUHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHS C OJHOW MEPEMEHHOW, CHUCTEMBI
JBYX JINHEHHBIX YPaBHEHWM, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOHN
NIEPEMEHHOH, B TOM UYHCJIE NIPU PELIEHUH 3a/1a4 U3 APYTUX NPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpsSMYyI0 U KOOPJAMHATHYIO IUIOCKOCTh JUI M300pakKeHUs peleHui

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIUS, rpaduK QyHKIUH, HYIIN
byHKIHH, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIee W HAMMCHbBIEE 3HAYCHUS
byHKINY; yMEHHUE OIIEPUPOBATH TIOHSTUSIMH: npsiMast
MPOTMOPIIMOHANILHOCTD, JTHHEHHAS (DYHKIHS, KBaJpaTHUUHAs (DYHKIIUS,
oOpaTHasi TPOMOPIMOHAIBHOCTh, IMapabojia, TUNepOOIa; yMEHHE
CTpouTh Tpaduku PyHKINN, UCTIONH30BATh TPa(UKH JIJIS ONIPEICTICHUS
CBOWCTB TMPOIIECCOB M 3aBUCUMOCTEH, Ui PEIICHHs 3a/1a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB W pPEAbHOW JKWU3HHU;, YMEHHE BBIPAXKATH

(bOpMYJ'IaMI/I 3aBUCUMOCTHU MCIKAY BCIIMYNHAMU

Ymenue OTIepupOBaThH MOHSTUSIMHU: MOCIIEZI0BATEIHHOCTb,
apupMeTHuecKkass M TeOMeTpUYecKas  IMPOrPecCHH;  YMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (OPMYIIBI CyMMBI U
o0IIero 4ieHa MpH pelIeHUH 3a/ad, B TOM YHUCIE 3a7ay U3 APYTux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMmenune peuiaTth 3aga4u pasHbIX THIIOB (B TOM YMCJIC Ha MPOLCHTEHI,
JO0JIM W 4YaCTu, ABHIKCHUC, pa60Ty, HCHY TOBAapOB U CTOUMOCTH
IMOKYIIOK M YCJIYT, HAJIOTH, 3a1a4U 13 obnactu YHpaBJICHUA JTAYHBIMU U
CeMEeHBIMU (I)I/IHchaMI/I); YMCHUC COCTaBJIATH BBIPpAKCHUA,
YpaBHCHUA, HEpPAaBCHCTBA MW CHUCTEMBI 110 YCJIOBUIO 3aJa4H,
HCCJICA0BATh IMOJTYYCHHOC PCIICHHUC U OLICHUBATH HpaBIlOHOIIO6HOCTL

MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBarh HOHATUAMU: QUTYpPA, TOUKA, OTPE3OK, MpsMas,
Jyd, JIOMaHasi, yrojl, MHOIOyToJbHHK, TPEYTOJIbHUK, PABHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroOJIbHUKH, NPSIMOYTOJIbHBIN TPEYroJbHUK,

MCHaHa, 6I/ICCCKTpI/IC3 U BBICOTA TPCYTr'OJIbHUKA, ‘leTBIpéXYFOJ'ILHI/IK,




napajuiesiorpaMM, pomO, TpSIMOYTOJIbHUK, KBaJapaT, Tpamerus;
OKpPYXHOCTb, KpYT, KacaTejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
durypamu; ymMeHue pelaTh 3ajadyd, B TOM YHCJIE€ U3 MOBCEIHEBHOI
JKU3HU, Ha HAXO0XKJIEHUE IeOMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3Y4YEHHBIX CBOMCTB QUryp U (hakToB

10

YMeHHne OomnepupoBaTh IOHATHAMHU: PABEHCTBO (GUTYp, PABEHCTBO
TPEYrOJbHUKOB; MapauIeIbHOCTh U INEPHNEHAUKYISAPHOCTh INPSMBIX,
yrol MEXAY MpsMbIMU, MEPIEHIUKYJSp, HAKIOHHAs, MpPOEKLUs,
nogobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHIUKYIISIPHOCTh MPSMBIX B

OKpYXarolleM MUpe
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YMeHue omnepupoBaTh IOHSTUSAMM: JJIMHA, PAcCTOSHUE, Yol
(BenMYMHA yTla, CUHYC U KOCHUHYC yrja TpeyrojbHHKa), IJIOLIa/b;
YMEHHE OLIEHUBATh Pa3MEPbI IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpPE; yMEHHE MPUMEHATh GOpMyJbl MEepUMeTpa U IUIOIIAIU
MHOTOYTOJIBHUKOB, JJIMHBI OKPYKHOCTH M IUIOMIaAN Kpyra, oObema
IPsIMOYTOJIBHOIO MapajuIeNIeNIUIela; YMEHHE NPUMEHITh IPU3HAKU
PaBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEyroOJIbHHKA,
teopemy Iludaropa, TpUrOHOMETpUUECKHE COOTHOUICHHS  JJIs

BbIYUCJICHUA JJIHH, paCCTOﬂHHﬁ, nnoma,ueﬁ

12

YMmenue u3zo0pakaTh IUIOCKME (UIYpl W HUX KOMOHMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYPBl OT PYKH, C TOMOINBI0 YEPTEKHBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WIIHU

CHUMBOJIbBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  MHOHATHSAMHU:  NPSAMOYTOJIbHAas  CUCTEMA
KOOpJIMHAT, KOOpAWUHATBI TOYKH, BEKTOp, CyMMa BEKTOpOB,
IIPOM3BENICHNE BEKTOPA HA YHCIIO, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPbl U KOOPAUHATHI U INPEICTaBICHUS
JaHHBIX M pELIeHUs 3ajad, B TOM YHUCIE U3 JPYruxX Yy4eOHBIX

MNpeaAMETOB U peaJ'ILHOI\/’I KHU3HHU

14

YMeHue omepupoBaTh IOHSATHUAMHU: CTOJIOMKOBBIE U  KPYI'OBBIE
IUarpaMMBbl,  TaONMIBI, cpenHee — apudMeTHUeckoe, MeauaHa,
HauOoJIblllee M HAaUMEHbLIee 3HAYCHUs, pa3Max 4YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaTh, HMHTEPOPETUPOBATH M  IMPEoOPa3OBLIBATH




uH(opMaIMio, TPEACTABICHHYIO B TaOJMIlaX M Ha JguarpaMMax,
OTPaXXaloLy0 CBOMCTBA M XAPAKTEPUCTUKU PEAIBHBIX ITPOLECCOB U
SABJICHUW, YMEHHME pacrno3HaBaTh M3MEHYUBBIC BEJIWYHUHBI B

OKpY>arolleM MUpe

15

YMeHue omepupoBaTh MOHATUSMHU: CIy4YallHBIA OMNBIT (CIy4yailHBIN
HKCIIEPUMEHT), D3JIEMEHTapHOE COObITHE (JIEMEHTApHBIM HCXO0.)
CIIy4ailHOrO OmbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMU JJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pEeIllaTh
3a/la4yl METOJ0M OpIraHM30BAHHOIO Iepedopa M C HCIOJb30BaHUEM
IpaBuja YMHOXKEHHUS; YMEHHE OLICHUBATh BEPOSITHOCTH PEAIbHBIX
COOBITUM W SIBJICHWH, NMOHUMATh POJIb HNPAKTHUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKpPYXAaloIleM MHpPEe U B KHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIIMX YHCET U €r0 POJIBIO B MAaCCOBLIX SABJICHHUAX

16

YMeHue BbIOMPATh MOIXOANIMN W3YYCHHBIM METOJ I PEIICHHS
3a/1aud, TPUBOJUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
UCKYCCTBE, OIUCHIBATh OTJEIbHBIC BBIJAIOIIMECS  PE3YJbTAThI,
MOJYYCHHBIE B XOJI€ Pa3BUTHUS MATEMAaTUKH KaK HAyKH, MPUBOAUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHOH UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

7 I'eomeTpus

7.1 ['eomerprueckue GpUrypsl 1 UX CBOICTBA

7.2 TpeyroibHuK

7.4 OKpY’>KHOCTb U KpyT

7.5 N3mepenne reoMeTpu4ecKux BEIMYUH

7.6 BekTopsl Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTHCTUKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BeposiTHOCTB

8.3 Komb6unaropuka

8.4 MHosxecTBa

8.5 ['padsr




YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

VYueonnk ['eomerpus 7-9 xnaccer (6a30BbIil ypoBeHb) AtanacsiH JI.C, byTy3os
B.®. u nip., 16-e uznanue 2025 roxa, padouue terpaau ( Aranacsu JI.C., byty3oB
B.®., rna3zkoB FO.A.), nunakruueckuit matepuan (M. A. Muenckas),

teMmarudeckue Tectbl (Mumienko T.M.)

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA
Meroanueckoe nocodue K npeamMeTHoi naun yueOnukos JI.C.AtanacsHa,
nocobue g yuurens 7-e uzganue 2009 rona, noypouHsle pa3paboTKy MO

reomerpun 7-9 apTopos : XKoxos B.U., Kapramesa I'.JI. u ap

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

Poccuiickuii mopran oTkpeiToro oopazoanus http:// www.openet.edu.ru/
deaepalibHBIN HHCTUTYT MeAarorndeckux uaMmepenuit http://www.fipi.ru/
[Toptan undopmarmoHHON Moaep kKU EAMHOT0 rocy1apcTBEHHOTO YK3aMeHa
http://www.ege.edu.ru/

MOCKOBCKUH LIEHTP HENPEPHIBHOTO MAaTEMAaTUYECKOT0 00pa30BaHus
http://www.mccme.ru/

["azera «Maremaruka» M3natensckoro goma «llepBoe ceHTIOps»

http://1september.ru/



®ecTtuBaib neparorndeckux uaen «OTKpbIThI ypok» («IlepBoe ceHTsI0ps»)
http://festival. 1 september.ru/

DneKTpoHHas OMOIMOTeKa yUeOHUKOB U METOJIMUECKUX MaTEPUAJIOB.
«IlepBoe centa0ps». Exeronusiii pectuBamb « OTKPBITHIN YPOK»
https://www.uchportal.ru/

YuurenbCckuil mopTall — MEXyHapOIHOE COOOIIECTBO YUUTEIEH.

https://uchi.ru/

Yuu.py






