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INOACHUTEJIBHASA 3ATINCKA

I'eomerpusa Kak OAMH W3 OCHOBHBIX PA3ZEJIOB LIKOJIBHOM MaTeMaTHUKH, UMEIOIIHUNA CBOEH
HeNnbl0 O00EeCHeunTh HU3ydyeHUEe CBOMCTB U pa3MepoB (GUTYp, WX OTHOIIEHWH U B3aUMHOE
pPacroJIOKEHUE, OINUPAETCS Ha JIOTMYECKYIO, JOKAa3aTeNIbHYIO JIMHMIO. LIeHHOCTh H3ydeHHs
T€OMETPUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYUYaIOIIHICS
YUUTCS TPOBOJWUTH JOKA3aTENIbHBIE PACCYXKACHUS, CTPOUTh JIOTUYECKHE YMO3aKIIOYECHMS,
JIOKa3blBaTh HCTHUHHBIE YTBEPKICHUSA W CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, HPOBOIUTH
pacCyX)IeHHsI «OT MPOTUBHOTO», OTIMYATh CBOWMCTBAa OT MPH3HAKOB, (HOPMYIHUPOBATH OOpATHBIC
YTBEPKICHHUSI.

Bropoil 1enpl0 M3y4eHHUs T€OMETPHUM SIBISECTCA HMCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEUIEHUN KaK MaTeMaTHUYeCKHUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUYAOIIHUXCA B PEaJIbHON KU3HU.
OOyuaronuiics JOKEH HAYYUTHCS ONPEICTUTh T€OMETPUYECKYI0 (Urypy, ONHCaTh CIOBAMHU
JTaHHBIA 4epTEX WM PUCYHOK, HAWTH IUIOLIA/Ib 3€MENbHOIO Y4acTKa, pacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens wiM Tpedyemble pa3Mepbl rapaxa aisi aBTOMOOWIS. DToMy
COOTBETCTBYET BTOpas, BBIYMCIMUTEIbHAsS JIMHUAS B M3ydeHMHM reomerpuu. llpm pemenun 3amau
MPAKTUYECKOTO XapakTepa OOYYaIOIIUNCS yYUTCS CTPOUTH MaTEMaTHUYECKHE MOJETH PEaTbHBIX
JKU3HEHHBIX CHUTYyallud, IOPOBOJAWUTH BBIYUCICHUS W OLEHUBATH aJEKBATHOCTh IOJYYEHHOTO
pe3yJibTara.

KpaitHe BaxkHO MOAUEPKMBATH CBA3M TEOMETPUM C APYTMMU Y4eOHBIMU MpeIMeTami,
MOTHBHPOBAThH UCIOJIB30BATh OMPEICICHUS TEOMETPUUCCKUX QUTYDP U MOHITHHA, TeMOHCTPHUPOBATH
IIPUMEHEHHE MOJIyYeHHBIX YMEHUN B (PU3MKE U TEXHHUKE. DTH CBA3M HauboJiee IPKO BUIHBI B TEMaX
«Bekrope», «TpUrOHOMETPUYECKHE COOTHOLIECHHS», <«Merox koopauHar» u  «Teopema
[Tudaropay.

VYuebHublii Kypc «['eoMeTpus» BKIIOYAET CIEAYIOUIHME OCHOBHBIC pa3/eibl COICpIKaHUS:
«I"eomeTrpudeckue GUTypHl U KX CBOWCTBaY, «M3MepeHrne reoMeTpUIeCKUX BeIMUUHY, «JleKapTOBBI
KOOPJMHATHI Ha IJIOCKOCTH», «BeKTopbI», «/|BrxkeHus iockoctny, «IIpeodpa3oBanus mogoous».

Ha u3ydenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 knacce — 68 gacoB (2
yaca B Hezelo), B 8 kiacce — 68 yacoB (2 vaca B Hexmenio), B 9 kiacce — 68 yacoB (2 4daca B
HEJIEIIO).



COJEP)KXAHUE OBYYEHUA
7 KUIIACC

HavanpHbie monsTHa reomerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yroia. Buasl yrios.
Beprtukanbabie U cMexHbIe YIiibl. buccekTpuca yrina. Jlomanas, MHoroyroiasHuk. [lapanneasHoCTh
U NEePHEHANKYJISPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa O0CeBOM cummeTpuu. [IpuMepsl cuMMmeTpun B
OKPY’KaIOIllEM MUDE.

OCHOBHBIE TTOCTPOCHUS C MOMOIIBIO HUPKYJA U JuHEeHkHu. TpeyronbHuk. BeicoTa, Mmeauana,
OmCcceKTpuca, NX CBOICTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKH. HepaBeHCTBO TpeyrojJpHUKA.

CpolicTBa W TpHU3HAKU PABHOOCNPEHHOTO TpeyroibHUKA. [Ipu3HaKu  paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa U MPU3HAKHU NapaAJUICIbHBIX TPsMbIX. CyMMa YIJIOB TpeyroiibHUKA. BHemHue yribl
TPEYrOJIbHUKA.

[IpssmoyromnpHblii  TpeyroinbHUK. CBONCTBO MeauaHbl MPSIMOYTOJIBHOIO TpPEYTrOJbHUKA,
NpoBeAEHHOW K  rumoreHy3e. [lpu3Hakum  paBeHCTBA  MNPSAMOYTOJBHBIX  TPEYIOJbHUKOB.
[IpsiMmoyrobpHBIN TPEYTroJIbHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o OOJIbIIEM YIiie U OONbIICH CTOpOHE TpeyronbHUKA. [lepneHIuKysp 1 HaKJIOHHAS.

I'eomeTpuyeckoe Mecto Touek. buccekTpuca yria u cepeAuHHbIA NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOUEK.

OKpYXKHOCTb U KPYT, XOpJia U IUAMETP, UX CBOMCTBA. B3auMHOE pacnonoXeHrne OKpyKHOCTH
u npsiMmoit. KacarenbHast u cexymiast K okpyKHOCTU. OKpy>KHOCTb, BOUCAHHAsA B yroJy. Bnimcannas u
ONMCaHHasl OKPYKHOCTH TPEYTrOJIbHHUKA.

8 KUIACC

UYerplpéxyronbuuku. Ilapamnenorpamm, €ro Inpu3HAakKd M CBOMCTBA. YacTHbIE cilydau
napajuieorpaMmMoB (TIPSIMOYTOJIbHUK, POMO, KBaapaT), MX NpU3HAKH M CBOWMCTBA. Tpamemus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamers.

Meron yaBoenust menuanbl. LlenTpanbHas cummerpus. Teopema @aneca W Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpEeyrojbHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHHUKa.

[Momobue TpeyroabHUKOB, Kodpdumuent momobus. I[Ipu3Haku momodus TPEyroIbHUKOB.
[TpumeneHne moo6Ust P PEHICHUH MPAKTUUYECKHUX 3a/1a4.

CpoiicTBa 1utomazeil reomerpudeckux ¢uryp. Popmyasl A IUIOMIAAM TPEYroJbHUKA,
napajuiesorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMIAACH MoI00HBIX UTyp.

Brruucnenue niomianeii TpeyroJibHUKOB M MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopemsl [Tudaropa nmpu pemeHnn MPaKTUIESCKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOro YIJla HpPSMOYTOJIBHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMerpuieckue GyHkiuu yrinos B 30, 45 u 60°.

BrnucanHble M LEHTPANBHBIE YIUIBI, YIOJ MEXIY KAacaTelIbHOM M XOpPAOW. YTIIBI MEXKIY
XOpJlaMU M CEKyIIMMH. BrnricanHbple M onMcaHHbIE YETHIPEXYTOJbHUKU. B3auMHoe pacrnosioxxeHue
IBYyX okpyxHocTel. Kacanue okpykHocteil. O01ue kacaTelbHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 7o 180°. OcCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemenue tpeyroibHUKOB. Teopema KOCMHYCOB U T€OpeMa CUHYCOB. PellleHre NMpakTUYeCKUX
3a/1a4 ¢ UCMOJIb30BAHUEM T€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moao6us. [1oj0061e COOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa 0 IIPOU3BEIECHUU OTPE3KOB XOPH, TEOPEMBI O NMPOU3BEACHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, nmmumHa (MOIynap) BEKTOpa, COHANpABICHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HAIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalud Hal
BEKTOpaMHU. Pa3znoxeHue BeKkTOopa IO ABYM HEKOJUIMHEAPHBIM BeKTOpaM. KoopauHaThl BEKTOpa.
CkansspHO€E MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE JJI HAX0XKICHUA JUINH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS IPSIMOU U OKPYKHOCTH B KOOpJAUHATAX,
IIEPECEYCHUE OKPYKHOCTEH U NIPAMBIX. MeTO KOOPAUHAT U €T0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J[IMHA OKpy:KHOCTU. I'pagycHas u panuaHHas Mepa yria,
BBIUNCJICHHUE JUIMH OyT OKpykHOCTeH. Ilnomane kpyra, cektopa, cerMeHTa.

JIBIDKEHUS MJIOCKOCTH M BHYTPEHHHE CUMMETPUU (QUryp (3JIEMEHTApHBIE MPEICTABICHHUS).
[TapannensHbiil epenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBI YYEBHOI'O KYPCA
«"EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHS NpOrpaMMbl ydeOHoro kypca «l'eomerpus»
XapaKTepU3yOTCSL:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HaCTOALIEMY POCCUHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILLIEHUEM K JIOCTUKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCHUMCKON MAaTEMaTUYECKOM ILKOJIBI,
K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B JPYTrUX HayKax U MPUKIAJHBIX cepax;

2) rpakIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OOA3aHHOCTEH TpaKAaHWHA M peaju3alld €ero Ipas,
IPECTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYP, IBICHHH,
MpoIeyp TPaKIAaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
TUYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTIKECHUI HAyKH, OCO3HAHUEM
Ba)XHOCTHU MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpya0BO€E BOCHIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE YYacTUE B pEIIEHUH MPAKTUYECKUX 3aJa4 MaTeMaTU4eCKOH
HaNpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTEMaTHYECKOro OOpa3oBaHMs Ha MPOTSKEHUM BCEU
AKHU3HU JJIs1 yCHEIIHOW NMpo(ecCHOHANbHOM NEATENIbHOCTH U PAa3BUTHEM HEOOXOAMMBIX yMEHU,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBUAYATbHOU TPACKTOPHHM O0pa30BaHMS U KHU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTMYECKOE BOCIMTAHUE:

CHOCOOHOCTBIO K S3MOIMOHAJIBHOMY M 3CTETHUECKOMY BOCHPHSITHIO MaTeMaTHYEeCKHX
00BEKTOB, 3aj1a4, PEeIICHHUH, pacCyKACHHH, YMEHUIO BUAECTh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpHEHTAllMe B JAEATEJBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HbIX IPEICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YeJOBEKa, NPUPOABI M OOLIECTBAa, IOHUMaHHEM
MaTeMaTHYeCKOM Hayku Kak c¢epbl 4YeIOBEYECKOM NesATeIbHOCTH, 3TanoB €€ pa3BUTUSA U
3HAUYUMOCTH JUIsl Pa3BUTHs LIMBUJIM3ALUU, OBJIAJCHUEM SA3BIKOM MaTEMaTHUKH M MaTeMaTHYECKOU
KyJbTypol Kak CpeICTBOM IO3HaHMsS MHpa, OBJAJEHHUEM MPOCTEHIIMMH  HaBbIKAMU
MCCIIEIOBATEIBCKOM 1E€ATEIbHOCTH;

6) pusnyeckoe BocnuTanue, GopMuUpoBaHNe KYJbTYPbI 310POBbSi U SMOLUMOHAIBHOIO
Os1aromosyqust:

TOTOBHOCTBIO NPUMEHATh MaTEeMaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 3[0POBbs, BEIACHUS
3I0pOBOTO 00pa3a >XKU3HHU (370pOBOE NHUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHUH U OTHbIXA,



perynsipHas (pu3nueckass aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OLIMOKY M TaKOT'O K€ MpaBa JPyroro 4ejioBeka;

7) 3K0JIOTHYECKOe BOCTIUTAHHE:

OpHEHTallMel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM A pelleHus 3afgad B o01acTu
COXPaHHOCTH OKpY)KaloIlllell Cpelbl, IJaHUPOBAHUS IIOCTYNIKOB M OLEHKM MX BO3MOXKHBIX
HOCJEACTBUM AJI1 OKpYXarollel cpelbl, OCO3HAHMEM IIOOAIbHOIO XapakTepa 3KOJIOIMYECKHX
npo0JeM U MyTel ux pereHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUAM CONUAJIbHON U IPUPOAHON Cpeabl:

TOTOBHOCTBIO K JECUCTBUSAM B YCIIOBUSIX HEOIPENEIEHHOCTH, IMOBBIILIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 NPAaKTHYECKYIO ACATEIBbHOCTb, B TOM YHCJIE YMEHHE YYHUTHCA Yy IPYIHX
Jroed, npuoOperaTh B COBMECTHOW JEATENbHOCTH HOBBIE 3HAHMS, HABBIKM M KOMIIETCHLIUU W3
OIbITA IPYTHX;

HEOO0XOIMMOCTBIO B (POPMHPOBAHMUU HOBBIX 3HAHWW, B TOM 4YHCIE (OPMYIUPOBATH HJIEH,
HOHATHS, TUNOTE3bl 00 OOBEKTaX M SABICHMSX, B TOM 4YHCIE paHEe HEU3BECTHBIX, OCO3HABaTb
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAlLlMIO, BOCHPUHUMATh CTPECCOBYIO CHUTYALMIO
KaK BbBI30B, TPEOYIOIIUI KOHTPMEp, KOPPEKTHUPOBATh IPHHUMAEMbIC pEIICHUS M JEHCTBHS,
(opMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

® BBISIBIATH W XapaKTepU30BaTh CYIICCTBCHHBIE IPU3HAKH MATEMATHUYECKUX OOBEKTOB,
MOHITHI, OTHONICHWA MEXAY NOHATHSIMH, (DOPMYITHpPOBATH OINPEACTCHUS TOHSATHUH,
YCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIaccU(UKAIMKU, OCHOBAaHUA JUId 0000IIEHUS U
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

e BOCIpUHUMATh, (HOPMYIHPOBATH M MPEOOPa3OBBIBATH CYXKACHUS: YTBEPIUTENbHBIE H
OTpHULATENIbHbIE, €AMHIYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

® BBISBJIATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U TMPOTHUBOpEYHUs B (akTax,
JMAHHBIX, HAONIOACHUSX W YTBEPKICHUSAX, IMpeajaratb KPUTEPUHU JUIS BBISIBICHUS
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

e JleNaTh BBIBOJBI C HWCIOJNB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W HWHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa3bupaTh JOKA3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHHHA (TPSMBIE U OT MPOTUBHOIO),
MPOBOJANTH CAMOCTOSITENIbHO HECIOKHBIE J[OKA3aTeNbCTBA MaTEMaTHYEeCKHX (DaKTOB,
BBICTpauBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHl UM KOHTPHPUMEpPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BBIOMpATH CIIOCOO pemieHus yaeOHOH 3aa4n (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOAAIMINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble HcciieaoBaTeIbCKHE JeHCTBUS:

® JICMOJb30BaTh BOIMPOCH KaK MCCIENOBATENbCKUIM WHCTPYMEHT IMO3HaHUSA, GOPMYyIUPOBATH
BONPOCHI, (UKCHUPYIOLIHE IPOTUBOpEUHE, MPOoOJIeMy, CaMOCTOATEIbHO YCTaHABIUBATh
HCKOMOE U JJaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UIIUIO, MHCHHCE;

® MPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY HECJIOXKHBIN HKCIIEPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEM MaTeMaTHYEeCKOTO OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXITY COOOIA;

® CaMOCTOSTENIbHO (OPMYIUPOBAaTH 000OIIEHUS U BBIBOJBI 1O pe3yjbTaTaM MPOBEAEHHOTO
HAOJIO/IEHUs, HWCCIIEIOBaHMs, OLICHUBATh JOCTOBEPHOCTHb IOJYYEHHBIX pE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;



® TIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIIECCa, a TAK)KE BBIIIBUTATh MPEIANOIOKEHUS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.
Pabora ¢ undopmaunmeii:
® BBISIBJIATH HEIOCTATOYHOCTh U HM3OBITOYHOCTh MH(OpPMAIMH, NaHHBIX, HEOOXOIUMBIX IS
pelIeHus 3a/1a4i;
e BBIOMpATh, aHATU3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
Pa3TUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;
e BpIOMpaTh (GopMy mpencTaBieHHs WHGOPMALUU U WIIIOCTPUPOBATh pElIaeMble 3a7aud
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;
® OIICHMBAaTh HANEKHOCTh HMH(DOpPMAMHM TO KPUTEPHSIM, MPEUIOKCHHBIM YUUTEIEM WIH
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEIILHO.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:
® BOCIPUHUMATH U (POPMYITHPOBATH CYXKIEHHUS B COOTBETCTBHUHU C YCIOBUSMU M IEISMHU
oOmIeHwsl, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUChMEHHBIX
TEKCTax, JaBaTh MOSCHEHHUS MO XOIy peIleHus 3aJaud, KOMMEHTHUpPOBATh MOJIYyYCHHBIN
pe3yInbTar;
® B X0/I¢ OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXITaeMOW TEMbI, MPOOIEMBI,
perraeMoil 3amauM, BBICKA3bIBATh HJIEW, HAIEJIEHHbIE Ha TOWUCK DPELIEHHS, COMOCTABIATH
CBOM CYXJCHHUS C CYKICHUSMHU IPYTHX YYACTHUKOB JHANIOTa, OOHAPYKHUBATh PA3INYUE U
CXOJCTBO TO3MLMHA, B KOPpeKTHOH ¢(opme QopMyaupoBaTh pa3HOIJACUs, CBOHU
BO3PAKEHUS;
® TPEICTABIATH PE3YJAbTaThl PEIICHUs 3a/layd, HSKCIIEPUMEHTa, HCCIIEJOBAHMs, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MpEe3eHTAluud |
0COOEHHOCTEH ayTUTOPUH;
® TIOHMMaTh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W WHIUBUAYaIbHOW pabOThI mpH
pelIeHnH y9eOHBIX MaTeMaTHIECKUX 3a/1a4;
® [PUHUMMATh LEJIb COBMECTHOH JESTEeNbHOCTH, IJIAHUPOBAaTh OpPraHU3alMI0 COBMECTHOM
paboThl, pacupenensiTh BUILI padOT, JOTOBApHBATHCSA, OOCYKIATh MPOIECC U PE3yabTaT
paboTbl, 00001I1aTh MHEHHS HECKOJIBKUX JIIO/IEH;
® yYacTBOBaTh B TPYNIOBBIX (opMax padoThl (0OCYKIeHHsS, OOMEH MHEHHUSMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIOJHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JECUCTBUS C
IPYTHUMH YJIEHAMU KOMAaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT IO
KpUTEpUIM, cOPMYINPOBAHHBIM YHYACTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHble YHHUBepPcaJbHbIe YUeOHbIe 1eHCTBUSA

Camoopranuszanms:
® CaMOCTOATCIIBbHO COCTAaBJIATH I1JIaH, aJIFOpI/ITM peH_IeHI/IH 3aJa4unu (I/IJII/I €ro I-Ia.CTb), BBIGI/IpaTB
croco0 pemieHuss ¢ Y4ETOM HUMEIONINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BaPHAHTHI PEIICHHUH ¢ Y4ETOM HOBOM MH(OpMAITUH.
CaMOKOHTPOJIb, IMOLMOHATbHBII HHTEJJIEKT:
® BJIAJCTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3yjbTara pelieHUs
MaTeMaTH4YeCKOM 3a1auu;
® IIpEABUACTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HHUKHYTH IIPH pPELICHUH 3a4a4d, BHOCHUTH
KOppeKTI/IBI:I B HOCATCIBbHOCTH HA OCHOBE HOBBIX O6CTO$IT€JII>CTB, HaﬁHeHHBIX OH_II/IGOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OICHHUBATH COOTBECTCTBHUC pe3yanaTa NCATCIIBHOCTHU HOCTaBHeHHOI\/'I e u yCHOBI/ISIM,
O6’b$ICH$ITI> HpI/I‘-II/IHI:I JOCTHMOKCHUA HMJIM HCOOCTHXKCHHA ILICIIM, HAXOAUTH OI_HI/I6Ky, aBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI



K konmy oOydeHuss B 7 KJjacce OOYyYaIOIMMICS TMOJYyYUT CIEAYIONIAE TPEIMETHBIC
pe3yJIbTaThI:

Pacno3naBaTh  H3yueHHBIE Te€OMETpUYECKHE (UTYpPBI, ONpPENeNsITh HX  B3aUMHOE
pacrosiokeHue, n300pakaTb reoMeTpuieckrue (GUTyphl, BBITOIHATh YEPTEKU MO YCIOBUIO 33Jauu.
W3mepsaTh NUMHEHHBIE M YIJIOBblE BEIWYMHBL. Pemiars 3aiaum Ha BBIUMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenate rpy0Oyi0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEIMYUH NPEAMETOB B PEalbHOM KU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB 10 MOPAIKY BETHYUHBIL.

CTpouTh 4epTexu K reOMETPUUECKUM 3a]a4aMm.

[Tonp30BaThbCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIB30BATh MPU3HAKU M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTH JTOTMYECKUE PACCYKAECHUS C UCIIOJIB30BAHUEM T€OMETPUUYECKUX TEOPEM.

[lonp30oBaTbcsl NpPHU3HAKAMM PABEHCTBA NPSIMOYIOJBHBIX TPEYrOJbHHUKOB, CBOWCTBOM
MEUaHbl, TPOBEAEHHOW K THUIIOTEHY3€ MPSMOYrOJIbHOTO TPEYroJIbHUKA, B  PEIICHUU
F€OMETPUUYECKHX 3a4au.

OmnpenensaTh NapauiebHOCTh HPSAMBIX C MOMOILNBIO YIJIOB, KOTOpBIE 00pa3yeT C HUMH
cekymas. OnpenensiTe NapajIeNbHOCTh MPSMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroM IpsiMOM.

Pemate 3amaun Ha KeT4aToi Oymare.

[IpoBOAUTH BHIYMCICHUS W HAXOIUTh 4YHUCIOBbIE M OYKBEHHBIC 3HAYCHHUS YIJIOB B
F€OMETPUYECKHNX 33Ja4aX C MCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYI'OJIbHUKOB,
CBOWCTB YTJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH IBYX MapauIeIbHBIX MPSMBIX CeKyinel. Pemars
MIPaKTUYECKUE 3a7]a4H Ha HAXO0XKJICHHUE YIJIOB.

Brnaners moHATHEM IreOMETPHUUECKOr0 MecTa TOUeK. Y MEeTh ONpeNesiTh OUCCEKTPUCY yIia U
CEpEeNMHHBINA MEPIIEHIUKYISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMynHpPOBATh OMpPEAENCHUsS OKPYKHOCTH M Kpyra, XOpJbl M JuaMeTpa OKPY>KHOCTH,
MOJIB30BaThCS X CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOWCTBA MPU PEIICHUH 3a/a4.

Biagers moHATHEM ONMCAHHOW OKOJIO TPEYIOJbHHKA OKPYKHOCTH, YMETb HAXOAUTH €€
ueHTp. [lonp3oBarbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHHUKA NEPECEKaloTCs B
OIHOM TOYKE, M O TOM, 4YTO CEpPEIUMHHBbIE MNEPHEHAMKYISAPHl K CTOPOHAM TpPEYroJbHUKA
MEePECEKAIOTCS B OJTHON TOUKE.

Brnagerp nmoHATHEM — KacaTeabHOM K  OKPY)KHOCTH, IIOJIb30BAaTbCA  TEOPEMOM O
NEePHEHANKYJISIPHOCTH KAcaTeIbHOM U painyca, MPOBEAEHHOIO K TOUKE KACAHUS.

[Tonp30BaThcsi  MPOCTEMIIMMH ~ TEOMETPUYECKMMH  HEPABEHCTBAMH, IOHHUMATh  UX
MPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHUS C IOMOILBIO IUPKYJIS U TUHEUKHU.

K konmy oOydyeHuss B 8 KkJjacce O0Oy4aromMiiCs TMOJYYUT CIEAYIONIAE TPEAMETHBIC
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHU/bl YETBIPEXYTOJBHUKOB, MX DJJIEMEHTHI, IOJIb30BAaThCA HX
CBOMCTBaMM IIpU PELUIEHUH F€OMETPUUECKHX 3aad.

[TpuMeHsTh CBOMCTBA TOUKH NEpecedeHHs] MeraH TPEYroibHUKa (LIEHTPa Macc) B pEHICHUH
3az1ad.

BraneTs nmoHsATHEM CpeHEN TUHUU TPEYTOJbHUKA U TPaleluu, IPUMEHSATh UX CBOMCTBA MPHU
pemieHun reoMmerpuueckux 3amad. Ilomb3oBatbea  Teopemoi  asleca M TEOpEMOM O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUISl pELICHUS TPAaKTUYECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKY MOA00HS TPEYrOJbHUKOB B PEIICHUU T€OMETPUICCKUX 3a/1a4.

[Tonp3oBatbest Teopemoit [Tudaropa st pemeHrss reOMETPUUESCKUX W MPAKTHYECKUX 3a]1ad.
Ctpouth MaTeMaTHYECKyI0 MOJIEIb B MPAKTUUYECKUX 3a/1avyax, CAMOCTOSITENIbHO JENaTh YepTEX U
HAaXOJIUTh COOTBETCTBYIOLIUE JJINHBI.

Brnaners moHATHSAMH CHHYCAa, KOCMHYyCa M TaHIE€HCAa OCTPOro yria MpsSIMOYTrOJIbHOTO
TpeyroybHUKA. [101b30BaThCSA STUMHU MOHATHUAMM JUIS PELICHUS] IPAKTUYECKUX 3a7a4.



BoeruncnsaTte (pa3nuuHbIME CIIOCOOaMHU) TJIOMAAb TPEYTOJIbHUKA U TJIOMAAH MHOTOYTOTBHBIX
buryp (monp3ysach, TrAe HEOOXOAUMO, KalbKylIsATOpoM). [IpUMEHSTh TOJyYCHHBICE YMEHUS B
MPAKTUYECKHX 3a7adax.

Bnagerp MOHATUSMU BIOUCAHHOTO M LEHTPAJIBHOTO YIJA, KCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YTJaX, Yriax MEXIy XOpAaMu (CeKYIIUMH) U yriie MeXy KacaTeabHOW M XOPAoi mpu
pELIeHUY TeOMEeTPUUYECKUX 3a/1a4.

Brnagerp MOHATHEM OMNMCAHHOTO YETHIPEXYTOJNbHUKA, MPUMEHSITH CBOWCTBA OIMUCAHHOTO
YeTBHIPEXYTOJIbHUKA MPU PEUICHUH 33/1a4.

[IpuMeHsATh MONyYCHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MATEMATHUYECKHUE MOJETH IS
3aJa4 peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIUE BHIYMCICHUS C PUMEHEHUEM MOA00MS U
TPUTOHOMETPUH (TIONB3YSChH, I7I€ HEOOXOIUMO, KAIBKYIATOPOM).

K konmy oOyueHuss B 9 kjacce O0Oy4arOmMICS TMOJYyYUT CIEAYIONIAE TPEIMETHBIC
pe3yabTaThI:

3HaTh TpUTOHOMETpHUUYECKHE QYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOILBIO pa3IHyuHbIe
DJIEMEHTHI TPSIMOYTOJIBHOTO TPEYTONbHHUKA («PEIICHHE MPSMOYTOIBHBIX TPEYrOJLHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KaNbKYISTOPA) JUIMHBI M YTJIbI ISl HETaOJIWYHBIX 3HAUCHUH.

[Tonp3oBaTbes (opMynamMu TPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX /1y TPUTOHOMETPUUECKUMH BEIMYMHAMH.

Hcnonp3oBaTh TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HAaXOXKJEHHS Pa3lIUYHBIX AIIEMEHTOB
TpeyrojbHHUKa («peleHue TPEyroJbHUKOBY), IPUMEHSTh UX MPU PELICHUN FT€OMETPUUECKUX 3a/1au.

Brnaners monsTHAMH TpeoOpazoBaHMs MOJO0HUS, COOTBETCTBEHHBIX AJIEMEHTOB IOJO0OHBIX
¢uryp. Ilonb3oBaTbcs CBOMCTBAMHU MOJ00MS MPOU3BOJIBHBIX (UTYpP, YMEThb BBIYMUCIATH JJIUHBI U
HAXOJHUTh YIIIbI y MOA00HBIX ¢uryp. [IpumMeHSTh CBONCTBA MOMOOHS B MPAKTUYECKUX 3a7adax.
YMeTh NpUBOIUTH IPUMEPHI TOAOOHBIX (GUTYP B OKPYKAIOIIEM MUpE.

[Tonmp30BaThcs TEOpeMamMH O MPOU3BEIECHUH OTPE3KOB XOPI, O MPOU3BEACHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCst BEKTOpAMU, TOHUMATh UX TE€OMETPUICCKHUN ¥ PU3NIESCKUI CMBICII, TPUMEHSITh
UX B PEIICHUH TeOMETPUYECKHX M (u3nyeckux 3anad. [IpuMeHSATh CKaasipHOE NPOU3BEACHUE
BEKTOPOB IS HAXOXKACHHUS JTMH U yTJIOB.

[Tonb30BaTbcs METOAOM KOOpAWMHAT Ha IUIOCKOCTH, TPUMEHSATh €ro B PpEUICHUH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnanerp NOHATUSIMH TPaBHJIBHOIO MHOTOYTOJIBHHMKA, UIMHBI OKPYXHOCTH, IJUHBI AYTH
OKPYXKHOCTH ¥ paJHMaHHONH Mephl yIia, YMETh BBIYUCIATH IUIOMAJb Kpyra M €ro 4YacTei.
[TpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3aa4ax.

Haxomute ocu (WM UEHTPHI) CHUMMETpPHH (QUTYp, TPUMEHSTH [BUKEHUS TUIOCKOCTH B
MPOCTEUIIINX CITydasiX.

[IpumeHsATh MONYYCHHBIE 3HAHUS HA TPAKTHKE — CTPOUTh MATEMATHUYECKHUE MOJETH IS
3aJa4 peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOLIUE BHIYMCICHUS C PUMEHEHUEM MOA00MS U
TPUTOHOMETPHUYECKUX (PYHKIUH (TI0JIB3YSCH, IIe HEOOX0IUMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

9 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3iesioB U TeM (undposbie)
B NMpPorpaMmbl Bcero Kontpoasusie | IIpakTavieckue o0pa3oBaTejibHbIE
padoThI padoThI pecypebi
T T « bubmuoreka [{OK
1 PHTOHOMCTPH. 1 COPEMBI KOCHHYCOB 1 16 1 https://m.edsoo.ru/7f41al
CUHYCOB. Pelienue TpeyroibHUKOB 2
bubmunoreka LIOK
) [Ipeo6pazoBanue mompobus. MeTpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOILIEHUS B OKPYKHOCTH 2
bubmunoreka LIOK
3 Bexropst 12 1 https://m.edsoo.ru/7f41al
2c
bubmmoreka LIOK
4 JlexapTOBBI KOOPAMHATHI HA TNTIOCKOCTH 9 1 https://m.edsoo.ru/7f41al
2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[11HA Bu6muotexa [JOK
5 OKPY>KHOCTH U TUIOIIAb KPyTa. 8 https://m.edsoo.ru/7f41al
Brrunciienue nomanei 2c
bubmmoreka LIOK
6 JIBYOKEHUS TUIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
[ToBTOpenue, 06061IeHNE, cCUCTeMaTH3alus bubmmorexa HOK
7 D ’ - ’ . 7 2 https://m.edsoo.ru/7f41al
3HAHUH
2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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
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

INIOYPOYHOE IINTAHUPOBAHUE

9 KUIACC
KoJsunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugposeie
n/n Tema ypoxa Bcero KO;[ TPOILHBIE HpﬁaKaneCRne u3ydyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI pecypebi
Omnpenenenyue TPUrOHOMETPUUECKUX bubmorexa LHOK
1 peact p o p o 1 lHemens https://m.edsoo.ru/8al424
¢bynkuuit yrinos ot 0° 1o 180 be
2 DopmyJIbl TPUBEICHUS 1 IHenens
bu6mmoreka [IOK
3 Teopema kocuHycOB 1 2 Henens https://m.edsoo.ru/8a1433
6c
4 Teopema KOCHHYCOB 1 2 Henenst
bu6mmoreka [IOK
5 Teopema kocuHyCcOB 1 3uenens | https://m.edsoo.ru/8al42d
Se
bu6mmorexa [IOK
6 Teopema cunycoB 1 3 Hegens https://m.edsoo.ru/8al42e
8a
7 Teopema CHHYCOB 1 4 nenens
8 Teopema CHHYCOB 1 4 Hepens
Haxoxenue 1iMH CTOpOH U bubmorexa LHOK
9 8 a p 1 5 mepens https://m.edsoo.ru/8a1430
BCJIMYHH YTJIOB TPCYTrOJIbHUKOB b0
bu6mmoreka [IOK
10 Pemenne TpeyroapsHIKOB 1 5 mepens https://m.edsoo.ru/8al42a
c0
bu6mmoreka [IOK
11 Pemenne TpeyroaprHIKOB 1 6 Henens https://m.edsoo.ru/8al42a
c0
12 Pemienue TpeyroabHUKOB 1 6 Heaens bubmuorexa [JOK

10


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

https://m.edsoo.ru/8al42a
c0

Bbu6nmuoreka [JOK

13 Pemenue TpeyrosibHIKOB 7 Henens https://m.edsoo.ru/8al42a
c0
IIpakTHueckoe IpUMeHEHUE TEOPEM buGnnorexa LIOK
14 P P P 7 Henmens https://m.edsoo.ru/8al42c
CHUHYCOB M KOCHHYCOB 3c
15 [IpakT4eckoe MPUMEHEHUE TEOPEM 8 Henens
CHHYCOB M KOCHHYCOB
KonTtponsHas padora 1mo Teme bubmiorexa LIOK
16 " p p " 8 Henens https://m.edsoo.ru/8a1439
PereHne TpeyrosbHUKOB 2
bu6mmoreka [IOK
17 [Tonsatue o nmpeoOpazoBaHUM 1TOI00US 9 Henens https://m.edsoo.ru/8al43a
b0
Co0O0TBETCTBEHHBIE DJIEMEHTHI bubmiorexa LIOK
18 9 Henens https://m.edsoo.ru/8al143d
1oJI0OHBIX GUryp od
Co0O0TBETCTBEHHBIE DJIEMEHTHI
19 10 gHenensa
10JTOOHBIX Uryp
e o tponeien e BuGorera 10K
20 A, P P A 10 memensa | https://m.edsoo.ru/8a1440
OTPE3KOB CEKYIIHNX, TEOPEMa O 6o
KBaJlpaTe KacaTeIbHOU -
e o s B LOK
21 Pa; P P A 11 memensa | https://m.edsoo.ru/8al441
OTPE3KOB CEKYIINX, TEOpeMa O ad
KBaJlpaTe KacaTeJIbHOU -
T BuGmorera LOK
22 PA, TCOp P A 11 memens | https://m.edsoo.ru/8al442

OTPE3KOB CEKYIIUX, TEOpEMa O
KBaJlpaTe KacaTeIbHOU

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

[IpumeneHnne TeopeM B pelIeHUU

bu6mmoreka [IOK

23 12 wemens | https://m.edsoo.ru/8al43f
TE€OMETPUUYECKUX 3a7a4 06
IIpuMeHeHne TeopeM B pellICHUN bubmaorexa LIOK

24 P P p 12 memens | https://m.edsoo.ru/8al1443
TE€OMETPHUUYECKUX 3a7a4 fo
IIpuMeHeHnEe TeopeM B pelIeHUN bubmaorexa LIOK

25 p p p 13 memens | https://m.edsoo.ru/8al445
TeOMETPHUUYECKUX 3a7a4 73
Koo o e B 10K

26 peobp A ' 13 memens | https://m.edsoo.ru/8al447
Metpuueckre COOTHONIEHUS B a8
OKPY>KHOCTH" -
OrnpeneneHrue BEKTOPOB. bubmmoreka [JOK

27 du3nUecKuil 1 TeOMETPUIECCKUI 14 senensa | https://m.edsoo.ru/8a1449
CMBICJI BEKTOPOB 60
Crios N ; bubmuorexa [JOK

28 JIO2KCHHC 1 BHITHTAHHC BEKTOPOB, 14 senensa | https://m.edsoo.ru/8al44a
YMHO)XCHHE BEKTOpa Ha YHCIIO 3¢
CroxeHne U BEIUUTAHHE BEKTOPOB buGnnorexa LIOK

29 POB, 15 menensa | https://m.edsoo.ru/8al44d
YMHO)XCHHE BEKTOpa Ha YHCIIO 57
CrnosxeHue ¥ BBIYUTAHHUE BEKTOPOB,

30 15 Henensa
YMHO)KCHHE BEKTOPA Ha YHCIIO

31 Paznoxxenue BekTopa 1o ABym 16 Hexens
HEKOJUTMHEAPHBIM BEKTOpaM

Bbu6nuoreka [JOK
32 Koopaunats! BekTopa 16 Hemensa | https://m.edsoo.ru/8al44f
be

CkansipHO€E TPOU3BENECHNUE BEKTOPOB, bubmmoreka [IOK

33 €ro MpUMEHEHHUE JTsl HaX 0K ICHHS 17 menensa | https://m.edsoo.ru/8al453
JUTWH U yTJIOB 9¢

34 CkansipHO€ MPOU3BEJICHUE BEKTOPOB, 17 nenenst | buGimoreka [JOK
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https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c

€ro NIpuMCHCHUEC IJIA HAXOXKIACHUSA
JJINH U yTIJ10B

https://m.edsoo.ru/8al455
Oe

Pemenue 3a1au ¢ mOMOIIBIO

Bbu6nmuoreka [JOK

35 18 memensa | https://m.edsoo.ru/8ald4c
BEKTOPOB 3a
Pemenue 3aa4 ¢ moMoIib0 bubmorexa [IOK
36 a m 18 Hemensa | https://m.edsoo.ru/8al458
BEKTOPOB
c4
37 [TpuMmeHeHre BEKTOPOB IS PEIICHUS 19 Hexenst
3a1a4 HU3UKH
KonTponbHas pabora mo teme bubmaorexa LIOK
38 " P " P 19 menens | https://m.edsoo.ru/8al45b
Bexkropsl
08
39 JlexapTOBBI KOOPAMHATHI TOYEK Ha 20 Henens
IJIOCKOCTH
Bbu6nuoreka [JOK
40 YpaBHeHue npsMon 20 memens | https://m.edsoo.ru/8al45¢c
48
41 YpaBHEHUE NIPAMOI 21 Hepens
Bbu6nuoreka [JOK
42 YpaBHEHHE OKPYKHOCTH 21 menens | https://m.edsoo.ru/8al1463
Sa
KoopauHaTel ToUuek nepeceucHus bubmorexa [IOK
43 P vp 22 wenens | https://m.edsoo.ru/8al466
OKPY>KHOCTH U TIPSIMOI 20
Meroa KOOpAMHAT PU PEILICHUU
44 FeOMETPUYECKUX 3a/1ay, 22 uenens
MPAKTUYECKHX 33724
Meroa KOOpAMHAT PU PEILICHUU
45 reOMETPUYECKHUX 3a/1ay, 23 wenens
MPAKTUYECKHX 33724
46 Meroa KOOpAMHAT PU PEILICHUU 23 Heens

reOMCTPUICCKUX 3a1a4,
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https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620

IMPAKTUYCCKHUX 3a1a4d

KontponbHas padoTa mo teme

bu6mmoreka [IOK

47 "JlekapTOBBI KOOPIMHATHI HA 24 wenenst | https://m.edsoo.ru/8al46e
IIJIOCKOCTH " Oe
n bubnnorexa [HOK
48 PABHJILHBIC MHOTOYTOIBHHIH, 24 menens | https://m.edsoo.ru/8al46f
BBIYUCIICHUEC UX DJICMECHTOB da
bu6mmoreka [IOK
49 Yucno nt. JInmnHa OKpYKHOCTH 25 menens | https://m.edsoo.ru/8al472
c8
bu6mmoreka [IOK
50 Yucno nt. JInmnHa OKpYKHOCTH 25 menens | https://m.edsoo.ru/8al471
4c
51 JInvHa 1yru OKpy>KHOCTH 26 Henens
bu6mmoreka [IOK
52 Paguannas mepa yria 26 menens | https://m.edsoo.ru/8al471
4c
bu6mmoreka [IOK
53 [Tnomans kpyra, ceKTopa, CerMeHTa 27 menens | https://m.edsoo.ru/8al1474
26
bu6mmoreka [IOK
54 [Tnomanp kpyra, ceKTopa, CerMeHTa 27 menens | https://m.edsoo.ru/8al1477
50
bu6mmoreka [IOK
55 [Tnomans kpyra, ceKTopa, CerMeHTa 28 menens | https://m.edsoo.ru/8al1477
50
bu6mmoreka [IOK
56 [ToHsTHE O NBMKEHUU TUIOCKOCTH 28 memens | https://m.edsoo.ru/8al47c
82
bu6mmoreka [IOK
57 [MapannenbHblii EpeHOC, TOBOPOT 29 menens | https://m.edsoo.ru/8al47f
16
58 [TapannensHbIN TEPEHOC, TOBOPOT 29 menens | bubmmoreka [JOK
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https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

https://m.edsoo.ru/8al47f
16

59 ITapajutenbHBIN IEPEHOC, TOBOPOT

30 Henens

60 ITapajutenpHBIN IEPEHOC, TOBOPOT

30 Henensa

IIpuMeHeHne NBUKEHUN ITpU
pelIeHnn 3a1a4

61

31 wenens

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a1480

e2

KonrtponsHas pabora o Temam
62 "[IpaBunbHBIE MHOTOYTOJILHUKH.
OxkpyxHOCTb. [[BU>KeHUs mockocTu"

31 wenens

[ToBTOpenue, 06001IEHNE,
cucrtemaTtusanus 3Hanuil. amepenue
FGOMeTpI/I‘IeCKHX BCJIIMYHH.
TpeyroabHUKH

63

32 wenens

Bbu6nmuoreka [JOK
https://m.edsoo.ru/8al1485

24

[ToBTOpenue, o600mIEeH e,
CHCTeMaTHu3alus 3HaHUM.
[TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIC

64

32 "Henens

bu6mmoreka [IOK
https://m.edsoo.ru/8a1486

50

[ToBTOpeHme, 06001IeHNE,
cucTeMaTu3als 3HaHUH.

65 OKpy>KHOCTb U KpYT.
['eomeTpuueckue nocTpoeHus. Y bl
B OKPY>KHOCTHU

33 Henens

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3Haguii. BrimcanHele
Y OIIUCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

66

33 menens

67 HToroBast KOHTpOJIbHAs paboTa

34 genens

bu6mmoreka [IOK
https://m.edsoo.ru/8a1489

20

[ToBTOpenue, o6o0mIEeHNE,
CHCTeMaTHu3alus 3HaHu!

68

34 genens

OBIIEE KOJIMYECTBO YACOB I1O

68
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https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a148920

ITPOTPAMME
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IMPOBEPAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA30OBATEJIbHOH ITPOT'PAMMBI

7 KJIACC

Kon

NPOBEPSIEMOro
pe3yJibTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomeTpus

6.1

Pacno3naBaTh M3ydeHHbIE TeOMETpUYecKue (UTYpHI, ONMPEAENATh UX
B3aMMHOE PpACIOJIOXKEHHE, M300pakaTb TeOMETpUYECKHE (UTYPHI,
BBIMOJHATh YEPTEXKU IO YCIOBUIO 33haud. M3MepsaTh JHHEHHbIE U
YIJI0BbI€ BEIUYMHBI. Penats 3aaun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB

6.2

Jenatb rpy0Oyr0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEAMETOB B
peambHOM JKU3HHU, pa3MEpoB MPHUPOIHBIX OOBEKTOB. Paznnuarh
pa3Mepbl ITUX 00BEKTOB 110 MOPSIKY BETHYUHBI

6.3

CTpouTh 4epTeXH K T€OMETPUUECKHUM 3a/1a4am

6.4

[Tonb30BaTbcs NMpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, UCIOJIb30BaTh
NPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PELICHUN
3a1a4

6.5

[IpoBoaMTH  JOTMYECKHE  PACCYKIEHUS  C  HCIOJb30BaHUEM
TEOMETPUUECKUX TEOPEM

6.6

[Tonws3oBatbCst IIpU3HAKaAMU paBeHCTBa IPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBONCTBOM MEIMAHBI, IIPOBEAEHHOW K THIIOTEHY3€
IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PEICHUU T€OMETPUYECKUX 33124

6.7

OnpenensaTs NapauleabHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOPbIE
oOpa3zyer ¢ HUMHU cekymiasd. OnpenensaTs NapaiebHOCTh MPSAMBIX C
IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM INPSMOM 10 TOYEK
JPYror NpsMoi

6.8

Pemate 3amaun Ha kieTyaToi Oymare

6.9

[IpoBOoAMTHL BBIYMCICHUS M HAXOJUTh YHUCIOBbIE U OYKBEHHBIE
3HAQUYEHHUS YIJIOB B TEOMETPUYECKUX 3a/Jadyax C MCHOJIb30BAaHUEM
CYMMBI YTIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJBHHKOB, CBOWCTB YTJIOB,
00pa3oBaHHBIX TMPHU TEPECEUYCHUU JABYX MMAPAIICIBHBIX MPSMBIX
cekynie. Pemarh npakTudeckre 3a/1auyu Ha HaXOXKJEHUE YTIIIOB

6.10

Brnanerp MOHATHEM TEeOMETPUYECKOTO MECTa TOYEK. YMETh
ornpeneniaTh OUCCEKTPUCY yria M CEpeIUHHBIA MEepHeHIUKYIIp K
OTPE3KY KaK TeOMETPHUYECKHNE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEIECNICHUS OKPY)KHOCTH M Kpyra, XOpIbl H
JaMeTpa OKPYXXHOCTHM, IIOJb30BaTbCs HUX CBOMCTBAaMHU. YMEThb
IIPUMEHSATh 9TU CBOWCTBA IIPU PEIICHUN 33]a4

6.12

BrnaneTs MOHSATHEM OINMCAHHOW OKOJIO TPEYroJbHUKA OKPY>KHOCTH,
yMeTb HaxoiauTh e€ 1eHtp. llonp3oBarbes (akraMm O TOM, UTO
OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHON TOYKE, M O
TOM, 4YTO CEPEAUHHBIE MEPIEHIUKYIAPBI K CTOPOHAM TPEYrOIbHHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE
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6.13

Bnagers mnoHATHEM KacaTelnbHOW K OKPYXKHOCTH, IIOJIb30BaThCS
TEOPEMOM O IIEPIEHIUKYISAPHOCTH KacaTelIbHOM U  paauyca,
IIPOBEAEHHOTO K TOUKE KaCAHMS

6.14

[Tonb30BaTbcs MPOCTEHIIMMU T'€OMETPUUYECKUMHU HEpPAaBEHCTBaMH,
MOHUMAThH UX MPAKTUYCCKUN CMBICIT

6.15

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IOCTPOCHUSI C IMOMOIIbIO
HUPKYJIA U JIUHEHKHU

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BH/IBI I-IGTBIpéX}’l“O.HbHI/IKOB, HnX 3JICMCHTHI,
MIOJIb30BAaThCSI X CBOMCTBAMH IpU pCHICHUN T'COMETPUUCCKHX 3aa4

6.2

[IpuMeHATh CBOWMCTBa TOYKH IIEPECEYCHUS MeIuaH TPEYTroJIbHUKA
(eHTpa Macc) B pelieHu  3a1a4

6.3

Brnagers nonsTHEM cpenHEH JIMHMM TPEYroJIbHUKA U TpaleLUH,
IPUMEHATh HUX CBOMCTBA IPU PEIIEHUM TIE€OMETPUYECKHX 3ajad.
ITons3oBarbes Teopemoit Paneca U TEOPEMOU O NMPONOPLUOHATIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PEIICHUs MPAKTUYECKUX 33]a4

6.4

[IpuMmeHsTh TNpU3HAKK TMOAOOUS TPEYrOJIbHUKOB B  PELICHUU
r€OMETPUUYECKHX 3a7a4

6.5

[Tons3oBaTbesa Teopemoit [Iudaropa i pemeHnss reOMEeTPUIECKUX U
IPAKTUYECKUX 3a7ad. CTpouTh MaTEMATHYECKYK0 MOJCIb B
IIPAaKTUYECKUX 3a7a4ax, CaMOCTOSTENBHO JAENIaTh YePTEX U HAXOAUTh
COOTBETCTBYIOIINE JJINHBI

6.6

Bnaners moHsTHsIMM CHHYCa, KOCHHYyCa W TaHI€HCa OCTpPOTO yria
MPSIMOYTOJIBHOTO TpeyroyibHUKA. [lonb30BaThCsi 3TUMH TMOHATUSIMHU
JUISI pEIICHUs MPAKTUYECKHX 3a]a4

6.7

Beraucisate  (pa3nuuHbIME  CrIOCOOaMHU) TUIOMIAAL TPEYrOJbHUKA |
IUIOINAAX MHOTOYTONBHBIX (uryp (monb3ysch, rae HeoOX0IuMo,
KaJIbKYyJISITOpOM). [IprMEHSATh TOJTyYeHHBIE YMEHHUS B MPAKTHUYECKUX
3aJauax

6.8

Bitagers MOHATHAMY BIMCAHHOTO U LEHTPAJIBHOIO YIila, UCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, yrjaax MEXIy XOpAaMH (CEeKyILUMH) U
yrile MeXxAy KacaTeJIbHOM W XOPAOH IIPU PELICHUU I'€OMETPUYECKHUX
3aja4

6.9

Bnanersp NOHATHEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, INPUMEHATH
CBOMCTBA OIIMCAHHOT'O YETHIPEXYTOJbHUKA IIPU PELICHUU 33134

6.10

IIpuMeHATH IONMy4YEeHHBbIE 3HAHUSA Ha IPAaKTUKE — CTPOUTH
MaTeMaTHYECKUe MOJENU JUIs 3a/la4 pealbHOW XKU3HU U TPOBOIHTH
COOTBCTCTBYIOIIIHC BBIYUCIICHUSA C NMPUMCHCHUCM HOI[OGI/I}I n
TPUTOHOMETPHH (TTOJB3YACH, T/I€ HEOOXOIMMO, KaTbKYIISITOPOM)

9 KJIACC
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Kon

MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThl 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAMUTH C UX
IIOMOILBIO  PA3JIMYHbIE 3JIEMEHTHl MPSIMOYIOJIbHOIO TPEYrOJIbHUKA
(«perieHne  TPSAMOYTOJNBHBIX — TPEYroJbHUKOB»). Haxomuts (¢
IOMOIIBIO KaJIbKYJISITOPA) JUIMHBI U YIJIBbI JUIs HETaOJIMYHbBIX 3HAYEHUI

6.2

[Tonb30BaThCs bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JJII HAXOXIACHUS COOTHOLIECHUMN
MEXJ1y TPUTOHOMETPUYECKUMU BEJIMYUHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAaXOXKICHUS
Pa3IUYHBIX JIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYTrOJbHUKOBY),
IIPUMEHATh UX NIPU PEIICHUU T€OMETPUYECKHX 33a4

6.4

Branetp mOHATHSMH TpeoOpa3oBaHUS TMOMO0HUS, COOTBETCTBEHHBIX
3JIEMEHTOB TOJ00HBIX ¢uryp. Ilomp3oBarbes cBOMCTBaMHU 1MOa00Us
NPOM3BOJILHBIX (HUTYP, YMETh BBIYHCIISTH JUTMHBI U HaXOIHWTh YIJIBI Y
nonoOHbIX Quryp. I[IpuMeHsATh CBOICTBA MOAOOMS B MPAKTHUECKUX
3ajadax. YMeThb MPHUBOAUTH MPHUMEPHl MOMOOHBIX uryp B
OKpY’KaIOIIeM MUpE

6.5

[Tons30BaThecst TeopeMaMu O TMPOU3BEACHUM OTPE3KOB XOpA, O
IPOM3BEIEHNN OTPE3KOB CEKYIINX, O KBapaTe KacaTelbHON

6.6

[lonp30oBaTbcs  BEKTOpPAMM, IOHUMATh HUX TIEOMETPUYECKUN U
¢u3uUecKkuil CMBIC, MPUMEHATh MX B PEHICHUH T'€OMETPUYECKUX U
¢usnueckux 3amad. [IpuMeHSATH CKaNsipHOE MPOU3BEACHHUE BEKTOPOB
JUISL HAXOXJEHUS IUIMH U YTJIOB

6.7

ITonp30BaThCs MCETOOM KOOpAMHAT Ha IUIOCKOCTHU, IPUMCHSATHL €TI0 B
PEIICHHUHU T'COMCTPUYCCKUX U MPAKTUYCCKUX 3aaa4

6.8

Brmagetp NOHATUSAMH  NPaBUIBHOTO  MHOTOYIOJIBHMKA,  JUJIMHBI
OKPYXHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJUaHHONM Mephl YIJa,
YMETh BBIUMCIATH IO Kpyra M ero u4acred. IIpumensts
II0JIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1a4ax

6.9

Haxoaute ocu uiu HEHTPBI CUMMETPUH QUTYP, TPUMEHSTH ABHKCHUS
IUIOCKOCTH B POCTEUIINX CIIY4asx

6.10

[lpumMeHATh TMONMy4YEeHHBIC 3HAHUS HA TPAKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUId 3a/lady peaybHOW XKU3HU U TPOBOIHUTH
COOTBETCTBYIOIIME BBIYMCICHUS C TPUMEHEHHEM TIOA00uS W
TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YysACh, TA€ HEO0OXOAUMO,
KaJIbKYJIATOPOM)
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblil JJIEMEHT COJIePKAHUSA

6 I'eomeTpus
HauanbHbie noHsATHS reoMeTpuu. Touka, npsimasi, OTpe3oK, Jiyd. Yrou. Buas

6.1 yrioB. BeprukanbHble U CMeXHBbIE yribl. buccekrpuca yria. Jlomanas,
MHOTOyTOJIbHUK. [lapamnenbHOCTh M NEpHEHANKYISIPHOCTD MPSIMBIX

6.2 Cummerpuunble  (urypsl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPHH.
[Ipumepbl CHMMETPHUH B OKPY’KAIOLIEM MHUPE

6.3 OcCHOBHBIE TIOCTPOEHMSI C IOMOLIbIO LUPKYJIS M JIMHEHKU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, ux CBOMCTBA

6.4 PaBHOOenpeHHBII W  PAaBHOCTOPOHHUU  TpeyroiapbHUKU. HepaBeHCTBO
TpPEYroJabHUKA

65 CpoiicTBa W TMpHU3HAKH paBHOOEIPEHHOrO TpeyroidpHUKa. [Ipu3HaKH
PaBEHCTBA TPEYTOJIbHUKOB

6.6 CBolicTBa U MPU3HAKU NapajuiebHBIX NpsMbIX. CyMMa yIiIOB TPEYTOJIbHHKA.
BHewnue yripl TpeyrojbHUKa
[IpsmoyronpHblii  TpeyroabHUK. CBONCTBO MeEAMaHbl MPSIMOYTOJIBHOIO

6.7 TPEYroJIbHUKA, TPOBEAEHHOM K TunoreHy3e. lIpu3Haku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYToJIbHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpHM: HEPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, Teopema o OonblieM yrie © OoJjblleil  cTopoHe
TpeyroyibHUKA. [lepnenauKynsp v HaKJIOHHAs

6.9 'eomeTpuueckoe Mecto TOYeK. buccekTpuca yrina ©  CepeIUHHBINA
NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUYECKHE MECTA TOUEK
OKpyXHOCTb W Kpyr, XOpAa U JUaMeTp, HX CBoiicTBa. Bzaumnoe

6.10 pacmojioKeHUe OKpPYKHOCTH | npsamoil. KacarenpHas u cekymas K
OKPYXHOCTHU

6.11 OxpyXHOCTb, BHuCaHHas B yroj. BmucaHHas W ommucaHHas OKpPYXHOCTH
TPEYroJIbHUKA

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 I'eomeTpust

6.1 UYersipéxyroabHuku. [lapannenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpssMOyTONBHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOHWCTBA

63 Tpaneuus, paBHOOOKast Tpamnenus, e€ cBoiicTBa u mpusHaku. [IpsmMoyroabHast
Tpaneuus

6.4 Merton yaBoenust meauansl. LlenTpansHas cumMmerpus. Teopema Daneca u

TEopeMa 0 MPOMOPIIMOHATBEHBIX OTPE3Kax
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6.5

CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LlenTp Macc TpeyronbHuKa

[Togobue TpeyrodbHUKOB, KO3 dunueHnt mnoaodus. Ilpusnakum momolus

6.6 TPEYroJbHUKOB. [IpruMeHeHne mogo0us mpy peneHN ! MPAKTUISCKUX 3a/1a4
6.7 @opmynbsl AN TUIOMIAAW TPEYroibHUKA, TNapaienorpamMma, pomba u
Tpaneuuu
6.8 CpoiicTBa mIomaae reomerpuueckux Guryp. OTHOIICHHE TIUIOIIAACH
10JTOOHBIX Uryp
6.9 Brrunciienne mionmanaei TpeyroJibHUKOB U MHOIOYTOJIbHUKOB HA KJIETYATOU
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4
CuHyc, KOCHMHYC, TaHT€HC OCTpPOrO yrila MPSAMOYTOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  |pUTrOHOMETPUYECKHUE
¢ynkuuu yrinos B 30°, 45° u 60°
6.12 BrnucanHble W LEHTpanbHBIE YIUIBI, YIOJd MEXIY KacaTeIbHOH U XOpPIOH.
) VYTl MeXAy XOpAamMu U CEKYIUMU
6.13 Brnimcannsie v onvcaHHbIEC YETHIPEXYTOJIbHUKHI
6.14 B3anmHoe pacrnonoxxkeHue IByX OKpyxkHocTend. Kacanme OKpyKHOCTEH.
OO01mue KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHUS
6 I'eomeTrpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCTBO. DOPMYJIbI IPUBEICHUS
Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. Pemienue
6.2 MMPAKTUYECKUX 33/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCHMHYCOB U TEOPEMBI
CHUHYCOB
6.3 ITpeobpaszoBanue nmonobus. [1omodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 MpoU3BEAEHUN OTPE3KOB XOpJI, TEOPEMbL O MPOU3BE/ICHHH OTPE3KOB
CEKYIIMX, TEOpEMa O KBaJpare KacaTeJIbHOU
Bexktop, nmnamHa  (MOAynb) — BEKTOpa,  COHANpPAaBIEHHBIE  BEKTOPHI,
6.5 MIPOTUBOINOJOKHO HANpPaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALMM HAJl BEKTOpaMu. Pa3ioxkeHnue BeKTopa no ABymM
HEKOJUTMHEAPHBIM BEKTOPaM
6.6 Koopaunatsl BekTopa. CkalisipHOE MPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
HAax0>KJICHUs UIUH U YTJIOB
JlekapTOBBl KOOPAWMHATHI HA MJIOCKOCTH. YPAaBHEHHUS NMPAMON U OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECEUCHUE OKPYKHOCTEW U MpsAMbIX. MeTOol KOOpJIUHAT U €ro
IIPUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIBHUKH
6.9 Jnuna OKPYKHOCTH. ['panycHas u paguaHHast Mepa yria, BBIYUCICHNUE JUIUH Iy
OKpPYXHOCTEN
6.10 IInonianp Kpyra, ceKTopa, CErMeHTa
6.11 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpHH GUryp (dJIeMEeHTapHbIe
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npeacrasnenus). [lapamiensusiii mepenoc. [ToBopor
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IMPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaAHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanust Ha ocHoBe PI'OC

YMeHue OonepupoBarbh IOHATUSMU: MHOXKECTBO, IOAMHOKECTBO,
olepanuu HaJ MHOMKECTBAMH; YMEHHME OIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIA Tpad, AepeBo, UK, TPUMEHSATh HUX TNPH PEIICHUH
3ajjay; yMEHUE UCIO0Ib30BaTh rpauueckoe MpecTaBlIeHNe MHOXKECTB
JUIsL OIIMCAHMS peajbHBIX MPOLECCOB U SIBIICHUH, NPU PELIEHUU 3a]a4
U3 APYrMX y4eOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATHSAMH: ONpPENEICHHUEe, aKCHOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHUE PAclOo3HAaBaThb HWCTUHHBIE U  JIOXKHBIC
BBICKA3bIBAaHUS, NPUBOJUTH HPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS Y OTPHIIAHUS BHICKA3bIBAHUN

YMeHue onepupoBaTh NOHATUSAMHU: HATYPAIBHOE YHUCIO, IIPOCTOE U
COCTaBHOE 4YWCJIO, JEJIMMOCTb HATypalbHBIX 4YHCEJ, IPU3HAKU
JETUMOCTH, LIEJ0€ YUCIIO0, MOAYJb YHCa, OOBIKHOBEHHAs ApOOb H
JecATU4Has JpoOb, CTAaHIAPTHBIA BUJ YMCIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIBHOE YHWCIO, apu(MeTHUYeCKUid KBAJApPATHBI KOPEHb;
YMEHHME  BBIIOJHATH JEHUCTBUS C  4YHCIAMH, CpPaBHHUBATh U
YHOpAIOYMBATL YUCIA, IPEACTABIATH 4YHUCIA HAa KOOPAMHATHOMU
OPSIMOM, OKPYIVISATh YHUCJIA; YMEHHE JeIaTb INPUKUIKY W OLEHKY
pe3ysbpTaTa BEIYUCICHUN

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LEJNbIM IOKa3aTeseM,
apupMETHYCCKII KBaJIpaTHBI KOPEHb, MHOTOWICH, anreOpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEHH
OoJibIlle €AMHUIIBI; yYMEHHE BBIMOJNHATH pacyérel 1o (opmynam,
npeoOpa3oBaHusl IENbIX, JAPOOHO-PAlMOHAIBHBIX BBIPAKCHUH U
BBIPDAXECHUI C KOPHSAMH, Pa3IoKEHHE MHOTOWICHA Ha MHOMKHUTENH, B
TOM 4YHCJIE€ C HCIOJb30BaHUEM (OPMYIT pPa3HOCTH KBaJpaTOB H
KBaJIpaTa CyMMBI U pa3HOCTH

YMeHne onepupoBaTh NOHATUSAMHU: YHCIOBOE PABEHCTBO, YPABHEHHE C
ONHOM IIEPEMEHHOHM, YHCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
NIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
NpOOHO-pallMOHATILHBIE YPABHEHUS C OIHOM TEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEHWHBIX YPAaBHEHUW, JTUHEWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JPOOHO-pallMOHAIbHBIE HEPAaBEHCTBA C  OJHOHU
MIEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33]1a4 U3 IPYTUX MPEeIMETOB
U TpPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaThb KOOPAMHATHYIO
OpsIMYI0O M KOOPJAMHATHYIO IJIOCKOCTH ISl M300pa)KeHHsl pelieHui
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: QYHKIMA, Tpapuk QYHKIIUH, HYIH
GyHKIHH, POMEXKYTKH 3HAKOIOCTOSHCTBA, HIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEC 3HAYCHUS
byHKIIH; yMEHHE OIIEpUPOBATH HOHATHAMHU: npsmMast
NPONOPLHUOHATIBHOCTD, JUHEHHas (QYHKIUS, KBaapaTu4yHas (yHKIHA,
oOpaTHas TPOMOPIIMOHAILHOCTh, MapaboJyia, TUrepOosia; yMEHHE
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CTpouTh rpaduku HYHKIHMHA, KCTIOIB30BaTh TPa(UKH ISl OTIPECIICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, ISl pEIICHUS 3a1a4 U3 APYTUX
y4eOHBIX TIPEAMETOB W PEATbHOW IKM3HH, YMEHHE BBIPAXKATh
q)OpMy.HaMI/I 3aBUCHMMOCTU MCIKAY BCIIMYNHAMU

YMeHue OIIEpUPOBATh MTOHATUSMH: IIOCJIEI0BATEIbHOCTb,
apupMeTryeckass M TEOMETpUYEcKass  INPOrpeccHH;  yYMEHHE
UCIIOJIb30BaTh CBOICTBA MOCIEAOBAaTENbHOCTEH, (HOPMYIBI CYMMBI U
o01Iero 4jieHa MpH pelleHUuH 3a4ad, B TOM YHCIe 33had U3 APYrux
y4eOHBIX IPEMETOB U PeaTbHOMN KU3HU

YMeHue pemarh 3a7a4d pa3HbIX THUIIOB (B TOM YHCIIE HA MPOIEHTHI,
JIONM M YacTH, JBWXKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTH
MOKYTIOK U yCIYT, HAaJIOTH, 33Ja4i U3 00JIacTH yIpaBIeHUS JTNIHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHE  COCTaBJSTH  BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl IO YCJIOBHUIO 3a/1auH,
UCCJIEIOBATh MOJyYEHHOE PELICHHE U OLEHUBATh MPaBAOINOJI00HOCTh
MOJIYYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMH: (UTypa, TOUYKA, OTPE30K, MpsMas,
JTyd, JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHHUK, paBHOOEAPEHHBIN
U PaBHOCTOPOHHHMH TPEYrOJbHUKH, NPSMOYTOJbHBIA TPEYTOJIbHUK,
MequaHa, OMCCEKTpHCa M BBICOTA TPEYrOJIbHUKA, YETHIPEXYTONbHUK,
napajjieniorpaMM, pomMO, TNPSMOYTOJbHUK, KBaJpaT, Tpamlelus;
OKPYXXHOCTB, KPYyT, KacaTelbHasi; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemarb 3aJaud, B TOM YHCIIE U3 MOBCETHEBHOM
KHW3HM, HA HAXOXJCHHE I'€OMETPUYECKUX BEIHYMH C HPUMEHEHHEM
U3YYEHHBIX CBOMCTB UTYp U (haKkToOB

10

YMeHue omnepupoBaTh IMOHATHSAMU: PaBEHCTBO (UTYpP, PABEHCTBO
TPEYrOJbHUKOB; IMapauIeIbHOCTh W TEPICHINKYISIPHOCTh TIPSMBIX,
Yroll MEXAy NpsAMBIMHM, IEpPHEHAUKYISAP, HAKIOHHAsA, IIPOEKIUs,
noao6ue Guryp, moJg00HbIE TPEYTOJbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKM U INPSIMOW; YMEHHE DPACIlO3HABATh PABEHCTBO, CUMMETPHUIO U
nogobue Guryp, mapaieIbHOCTh M TEPIEHIUKYISIPHOCTD MPSMBIX B
OKPYKAIOIIeM MUPE

11

YMeHue omnepupoBaTh NOHSTUSAMM: JJMHA, PAcCTOSHUE, YIroj
(BemMYMHA yria, CHHYC U KOCHUHYC yIJia TPEeYrojbHHUKa), IJIOLIA/b;
YMEHHUE OLIEHUBATh pa3Mephl MPEeIMETOB U OOBEKTOB B OKPYKaIOLIEM
MUpE; yMEHHE TpUMEHATh GOpMyNbl MEepUMeTpa M IUIOIAIN
MHOT'OYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOMIAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuleNIelIuINela; YMEHHUE NPUMEHAITh IPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYroJIbHHKA,
teopemy Iludaropa, TpuUroHomeTpuueckue COOTHOUICHHS  JIs
BBIUMCJIEHMS JUIMH, PACCTOSIHUY, IJI0OIAAeH

12

YMmenue u3zo0pakaTh IUIOCKME (UIyppl W UX KOMOWMHAIUH,
IPOCTPAaHCTBEHHbIE (UTYPHI OT PYKH, C TIOMOIIBIO YePTEKHBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY WU
CHMBOJIbHOMY ONMCaHHIO

13

YMeHne onepupoBaTh IMOHATHSAMH:  INPAMOYIOJbHAs  CHCTEMaA
KOOPJMHAT, KOOpPJAMHATBl TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YNCIIO, CKASIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHUE MCIOJb30BaTh BEKTOPBI U KOOPAUHATHI Ul NPEACTaBICHUS
JAHHBIX W pELIeHHsA 3ajJady, B TOM 4YHUCIE U3 JPYruX Y4eOHbIX
IIPEAMETOB U peabHOM KU3HU

24



14

YMeHHe OomnepupoBaTh IMOHSATHSAMHU: CTOJOWKOBBIE U  KPYTOBBIC
qUarpaMMbl,  TaONIUIBL, cpenHee  apudMeTHueckoe, MeauaHa,
HauOoJiblllee W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;
YMEHUE  U3BIEKaTh, MHTEPIPETUPOBATH U  IpeoOpa3oBHIBATH
UHPOpPMAIIHIO, TPEACTABICHHYI0 B Ta0lMIaX WM Ha JUarpaMmax,
OTPaKAIOIIyI0 CBOMCTBA M XapaKTEPUCTUKU PEATbHBIX IMPOLECCOB U
SBJICHHWII; yMEHUE paCIlO3HaBaTh HM3MCHYMBBIC BEIUYHUHBI B
OKpY’KaIOIIeM MUpE

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4dailHBIA ONBIT (CIy4yaillHBIN
SKCTIIEPUMEHT), SJIEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXOJ)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTh BEPOATHOCTH CIYYalHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU COOBITHSMHU; YMEHHE pelaTh
3aJaud METOJIOM OPraHHW30BaHHOTO mepedopa M C HUCIOJIb30BaHUEM
IpaBWJIa YMHOXKEHUS; YMEHHE OLICHMBAThb BEPOATHOCTH pPEAJIbHBIX
COOBITUI U SIBJICHWM, MOHUMATh POJb MPAKTHUUYECKU TOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMA B OKPYXKAIOLIEM MHUPE M B OKHU3HH;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIINX YHCEIN U €Tr0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BBIOMpATh TOMXOISAIIMA W3YYCHHBIH METOA JUISl PEIleHUs
3a71a4M, MPUBOJAUTH MPUMEPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJAE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HMCKYCCTBE, OMNUCHIBATh OTACIbHBIE BBIJAIOLINECS  PE3YJbTAThI,
MOJyYECHHBbIE B XOJI€ Pa3BUTHS MAaTeMaTUKU KAaK HAyKH, PUBOIAUTH
MPUMEPbl MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPUHU

IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon

IIpoBepsieMblil JJIEMEHT COIEPKAHUSA

1 Uucrna u BBIYUCTICHUS
1.1 HarypanbsHble 1 nesnbie yucia. [IpusHaku 1eIMMOoCTH HEIbIX YUCel
12 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOHM,  TPOLEHTH, OECKOHEYHBIC
' NEePUOANYECKHE APOoOH
13 PanmonanbHupie umcna. Apudmernueckue Omepanudd ¢ paluoOHaIbHBIMU
YHCIIaMu
1.4 JetictButenbHple uyncia. ApudMeTHUYECKHE ONepaluu ¢ JACHCTBUTEIHLHBIMHU
YUCJIaMHU
15 [MpubnuxEénnpie BBIMMCIICHNS, TPaBWIA OKPYIIEHWS, MPUKMAKA 1 OLCHKa
pe3ynbTara BEIYUCICHUH
2 AnrebpanyecKkue BhIpaXKEHUS
2.1 bykBeHHbIE BhIpaKeHUS (BBIPAKCHUS C TIEPEMEHHBIMH )
29 Crenenb ¢ uenbiM mokasareieM. CTemeHb C palMOHAIBHBIM TOKa3aTesleM.
' CBolicTBa CTEIICHU
2.3 MHoro4eHbI
2.4 Anrebpanueckas 1poob
2.5 Apudmernueckuii  KOpeHb  HATypaJIbHOM  CTENEHH. Hencteus ¢
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apu@MeTHIECKUMHU KOPHSIMH HaTypaJbHON CTETIEHU

3 YpaBHEHUS 1 HEPABEHCTBA
31 Llensle 1 IpoOHO-pallMOHANIbHbIE ypaBHEHHs. CHCTEMBI M COBOKYNHOCTH
ypaBHEHHH
39 Lenbie u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
HEPaBEHCTB
3.3 Penrenuie TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEA0BATEILHOCTH
4.1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN
49 Apudmernueckass M reoMmerpuueckas nporpeccuu. Dopmyna  CIOKHBIX
IPOIICHTOB
5 DyHKIHH
Oynkuus, cnocoOsl 3ananus ¢yHkuuu. [padux  ¢yHkuuu. OOmactsb
ompeieNIeHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHUMYMBI (QyHKIMA. HawmOomnbpiiee w HauMeHbIIee 3Ha4YeHHE (DYHKIIUU Ha
IPOMEXKYTKE
6 KoopauHaTe! Ha npssMO# U IJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapToBbI KOOpAMHATEI HA IIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOICTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepenue reoMeTpu4eCKuxX BEIM4YUH
7.6 BekTops! Ha MJIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

I'eomerpus, 7-9 knacesl/ Atanacsia JI.C., byrysos B.®., Kagomues C.b. u npyrue, AkunonepHoe
obmectBo «M3naTenpcTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS YUUTEJIA

Yueonuk ['eomerpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kagomuer C.b. u npyrue,
AxnmonepHoe obmiectBo «M3marensctBo «lIpocBerienne»

* DOVYe Pabouas mporpaMmma U METOJMYECKHUE TTOCOOUS (Ha caifTe prosv.ru)

HOUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET
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denepanbHbIii HeHTp HHPOPMAITMOHHO-00pa3oBaTenbHBIX pecypcoB (PLIOP)
http://eor.edu.ru

* Equnas xomiekuus mugpoBbeIX 00pa3oBaTeIbHBIX PECYpCOB
http://school-collection.edu.ru

* Eannoe okHO A0CcTymna kK 00pa3oBaTeilbHBIM pecypcam

http://window.edu.ru

+ Karanor yueOHbIX U31aHUH, 000pyI0BaHUS U SJIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB I OOIIETO
oOpa3zoBaHHs

http://ndce.edu.ru

* [IIkoBHBIN TTOPTAI

http://www.portalschool.ru

Martepuainbl o marematuke B Enqunoit komtekiuu mudpoBbeix 00pa3oBaTeIbHbBIX
pecypcoB

http://school-collection.edu.ru/collection/matematika

* MOCKOBCKHUH IIEHTP HENPEPHIBHOI'O MAaTEMaTHYECKOTo 00pa30BaHuUs
http://www.mccme.ru

* 3a1auM 110 TEOMETPHH: UH(OPMAITIOHHO-TIOMCKOBAsA CUCTEMA
http://zadachi.mccme.ru

* lnTepHeT-IpOeKT «3a1aum»

http://www.problems.ru

» KommproTepHas MaTeMaTHKa B IIKOJIE

http://edu.of.ru/computermath

JlemoBepcUH KOHTPOJIBHBIX pado

KonTtpoabsnasi pa6ora Ne 1. BekTopsl

1. Haueptute nBa HekouIMHEApHBIX BekTOopa 4 u 6 . [locTpoiiTe BEKTOPHI, paBHBIE:

| R,
—a+36 o
a) 2 :6) 26—a
2. Ha cropone BC pomba ABCD nexut toukaK takas, uto BK = KC, O — Touka nepeceueHus

JuaroHainein. Beipasure BEKTOPEI A0, 4K, KD gyepes BEKTOpsl 4 = ABy 6 = AD
3. B paBHOOEApEHHOI Tpamenuu BpICOTA ACTUT OOJNbIlIee OCHOBAaHNE HAa OTPE3KH, paBHBIC S U /2 CM.

Halinure cpenHIO0 JTUHUIO TpaCLUN.

—_—

4.* B tpeyronpauke ABC O — Touka niepeceueHust MenuaH. Beipazure BEKTOp A0 4yepe3 BEKTOPhI

—_—

G=AB ; é=AC

KonTpoubsnas pabora Ne 2. MeToa KkoopauHar.

m—i, mi{-3;6}, i{2;-2}

(N

W | —

1. Halinute KOOpIMHATHI U JITTMHY BEKTOpa a , €CIIN .
2. Hammmure ypaBHEHHE OKPYKHOCTH C IICHTPOM B ToukeA (- 3,2), mpoxosiei yepes Touky B (0; - 2).
3. Tpeyronpauk MNK 3agad koopauHaTaMu cBoux BepmH: M (- 6, 1), N (2; 4), K (2, - 2).

a) Jloxaxute, 4TO AMNK PaBHOOEAPEHHBIN;
0) Haiimure BbICOTY, IPOBENEHHYIO M3 BEPIIHHBI M.

4. * Haiinute KOOpJMHATHI TOUKHU N, JIeKaIield Ha ocu abCLUCcC U paBHOYAANEHHOH OT Touek P u K, eciu
P(-1;3)u K(0; 2).
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KonTposbnas padora Ne 3.
CoOoTHOLIEHHUS] MEKAY CTOPOHAMM M YIJIaMHU TPeyroJbHUKA.

1. B tpeyronsauke ABC £ A = 45°,

£ B = 60°, BC = 3V2-Haitre AC.

2. JIBe CTOPOHBI TPEYTrOJbHUKA PABHBI
7 cm ¥ 8 cm, a yron Mexy Humu pased 120, HaiiuTe TpeTbio CTOPOHY TpeyrolbHHUKA.

3. Omnpenenute BUA TpeyroabHuka ABC, eciu
A(3;9),B(0;6) C(4;2).

4. *BaABC AB = BC, £ CAB = 30°, AE — 6uccextpuca, BE = 8 cm. HaiiuTe miomais

TpeyroiabHuka ABC.
KonTpoabHnast padora Ne 4.
JJIMHA OKPYKHOCTH U IUIOIIA/Ib KPYyTra.

1. Haiigute nmiommaap Kpyra ¥ AJIMHY OTpaHUYMBAIOIIEH €r0 OKPY>KHOCTH, €CJIM CTOpPOHA NMPaBUIBHOIO

S\E cM.

TPEYroJIbHUKA, BIMCAHHOTO B HETO, paBHA
2. BruucnuTe JIMHY TyTH OKPYKHOCTH C PaanycoM 4 cum, eciu eé rpagycHas Mepa pasHa 120°. Uemy
paBHa IUIOIIAb COOTBETCTBYIOLIETO JAHHOM Jyre KpyroBoro cekropa?

6+/3 en. 1y
3. IlepumeTp mpaBUIBHOTO TPEYTrOJIbHUKA, BIMCAHHOTO B OKPY>KHOCTh, PaBEH Haiinure

MEePUMETP MPABUIBLHOTO MIECTUYTOJIbHUKA, OMMCAHHOTO OKOJIO TOM )K€ OKPYKHOCTH.

KonTtpoannas padora Ne S.
JIBuKeHUSI.

1. Hagepture pom6 ABCD. IloctpoiiTe 00pa3 3Toro pomoda:
a) MPU CUMMETPUU OTHOCUTEIIEHO TOUKH C;
0) Mpu CUMMETPHUH OTHOCHUTEILHO MPSIMOH AB;

B) IIpu napajyieJIbHOM IIEPEHOCE Ha BEKTOP AC 5

T') IPU TIOBOPOTE BOKPYT Toukk D Ha 60° 110 4acoBoit cTpenke.

2. HoxaxwuTte, 4yTO MpsiMas, CoepKalllas CepeAUHbI ABYX MapaIeIbHBIX XOPJ OKPY>KHOCTHU, IPOXOJIUT Uepes e
IIEHTP.

3. " HauepTtuTe [Ba NapajlelbHBIX OTPE3Ka, JIMHBI KOTOPBIX PaBHBL.HAUEPTHTE TOUKY, SABJISIOILYIOCS LIEHTPOM
CUMMETPHUH, IPU KOTOPOM OJIMH OTPE30K OTOOpaXkaeTcs Ha JPYTOw.
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