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I'eomeTpus Kak OAVH M3 OCHOBHBIX Pa3/EiIOB IIKOJBHONM MAaTEMAaTHKH, UMEIOIIUI CBOEH
[EeNbI0  00eCreYnTh M3y4YE€HHE CBOWCTB M pa3MepoB (Uryp, MX OTHOIIEHHUH U B3aUMHOE
pPacIoOJIOKEHUE, ONMPAETCsl Ha JIOTHYECKYIO, [TOKa3aTelabHYIO JIMHHIO. [leHHOCTh W3ydeHHs
T€OMETPUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs 3aKII0YAETCA B TOM, YTO 00YUYaIOIIUNACS
YUUTCS TPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOYECHHUS,
JIOKa3bIBaThb MCTUHHBIE YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOAMTH
paccyXIeHHs «OT IPOTUBHOI0», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJINPOBATH OOpATHbIE
YTBEPXKICHHUS.

Bropoii nenbro n3y4eHus: TeOMETPUU SBIIAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IPHU
pEelIeHNH KaK MaTeMaTHMYeCKHUX, TaK M IPAKTUYECKMX 3a]ay, BCTPEYAIOIIMXCS B pealbHOMN
#u3HU. OOydaroluiicss TOMKEH HAy4dMTbCs OINPENEIUTh I'€OMETPUUECKYI0 (UIypy, ONUCATh
CJIIOBaMHU JAHHBIM 4YEPTEK WIM PUCYHOK, HAWTH IIOIAAb 3€MEJIBHOIO Y4YacTKa, pacCUUTaTh
HEOOXOUMYIO JUJIMHY ONTOBOJIOKOHHOTO Kabenss wiu TpeOyeMble pa3Mepbl Tapaxa JUis
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpPas, BBIYHCIUTENbHAS JUHUS B W3YYEHUH T€OMETPHUHU.
Ilpn pemeHun 3agady  MPAKTHUYECKOro  Xapakrepa OOy4aroIIMMCS  y4UTCSl  CTPOMTH
MAaTEMAaTHYECKAE MOJCIN pPEAJbHBIX JKW3HEHHBIX CHUTyallWii, MPOBOIWUTH BBIYMCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIYYEHHOT'O pPE3yibTaTa.

Kpaiine BaXHO MOTYEPKMBATH CBSI3U T€OMETPUU C APYTUMH YYEOHBIMH TNpEAMETaMH,
MOTHUBUPOBaTb  MCIIOJIB30BaTh  ONPEIEICHHUS  IEOMETPUYECKUX GUryp UM MOHATHH,
JI€MOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKe U TEXHUKE. DTHU CBSA3U HauboJee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHoMeTpruueckre COOTHOUIEHUs», «MeToa KOOpAUHAT»
u «Teopema IIudaropay.

VYuebHbiii kypc «l'eomeTpus» BKIIOYAET CIIEIYIONIHE OCHOBHBIEC Pa3lieibl COJICPIKAHUS:
«['eomerpuueckue ¢Gurypsl W HX CBOWCTBa», «lI3MepeHHEe Te€OMETPUUYECKUX BEIUYHUHY,
«/lexapToBBl  KOOpAMHATBl HA  IUIOCKOCTW», «BeKkTopel», «/IBMKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mMo100Us».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 xinacce — 68 yacoB
(2 gaca B Henenmo), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

HauanbHble moHsiTUs reomeTpuu. Touka, mpsiMasi, OTpe30K, Jiyd. Yroa. Buasl yrios.
BeprukansHple UM CMEXHBIE YIUIBL.  buccekrpuca yrima. JlomaHas, MHOIOYIOJBHHK.
[TapanienbHOCTh U NEPHEHANKYIISIPHOCTD MPSMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpHH. [IpuMepbl cumMmmMeTpun
B OKPY’KAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHSA C TMOMOUIIBIO WLUPKYJId W JuHeWku. TpeyronbHuk. Bpicora,
MenuaHa, OMCCEeKTpHCca, X CBOMCTBA.

PaBHOOeApEHHBII U PAaBHOCTOPOHHUI TPEyroilbHUKH. HepaBeHCTBO TpeyroabHHKA.

CroiicTBa W TIPU3HAKH PABHOOEIPEHHOTO TpeyrojdbHUKA. [Ipw3Haku paBeHCTBA
TPEYTOJIbBHUKOB.

CBoiicTBa M MpHU3HAKK NapajuIeNbHBIX NpsMbIX. CymMMma YIiioB TpeyrojibHHKa. BHelrHue
YTJIbI TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEIHMAHBI MPSAMOYTOJBHOTO TpPEYroJbHUKA,
NpOBEAEHHOW K runoreHys3e. IIpu3Haku paBeHCTBa MNPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpsiMOyronbHBIN TPEYTONBHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpHuH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 O0JIbIlIeM yrie U 0oJblIel cTopoHe TpeyroabHuKa. [leprneHauKysp u HakJIIOHHAs!.

['eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yria W CepeIMHHBIA TEPHEHIUKYISp K
OTpE3KYy KaK Fr€OMETPUUECKHE MECTA TOYEK.

OkpyXHOCTb M KpyI, XopJa W JAMaMeTp, HMX CBoOiicTBa. B3anMHoe pacrosioxeHue
OKpYyKHOCTH M npsimoil. KacatenbHas u cexymas K OKpyKHOCTU. OKpy>KHOCTb, BIHMCAHHasi B
yroi. BnimcanHas u onmcaHHast OKpY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYetpipéxyronpHuku. [lapamnenorpamm, ero mnpu3Haku W CBoOMCTBAa. YacTHble ciydyau
napajuiejorpaMmMoB (IIPsSMOYTOJIBHUK, pOMO, KBaapaT), WX TMPU3HAKKA M CBOMCTBA. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHast Tpamerws.

Meron ynBoenus Mmenuanbl. LleHtpanpHas cummerpus. Teopema Paneca U TeopeMa o
MPONOPLUUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TpeyrojbHUKa U Tpanenuu. L{eHTp macc TpeyrojpHHKa.

[TogoGue TpeyroapHUKOB, K03 dunueHt nmogodus. [Ipu3Haku momodusi TpeyroIbHUKOB.
[Tpumenenne mogo0us MPH PEIICHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa miomianeii reomerpudeckux ¢uryp. @opmynsl Ais IUIOMIAAN TPEYrONIbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMACH MOI00HBIX UTyp.

Brruncnenue miomaaei TpeyroJbHIKOB M MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mpu pemieHUH MPAKTHYECKUX
3az1ad.

CuHyC, KOCHHYC, TAQHI'€HC OCTPOrO YyIJIa MPSMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuronoMmerpuieckue GyHkmuu yrios B 30, 45 u 60°.

BrnucanHbie M LEHTpalbHBIE YIUIBI, YIOJI MEXKIY KAacaTeJIbHOW M XOPIOH. YTIIbI MEXIY
XOpAaMM UM CEKyllMMHU. BrimcanHele UM ONUCaHHBIE YETBHIPEXYTOJIBHHUKU. B3anmHoe



pacroioxxeHne JBYyX OKpyxkHoctei. Kacanme oxpyxknocted. OOmme kacaTelabHbIE K IBYM
OKPY>KHOCTSIM.
9 KVIACC

Cunyc, kocuHyc, TaHreHc yrjaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOKJeCTBO. POPMYJIBI IPUBEACHHUS.

Pemienne tpeyronsHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PelneHue
MIPaKTUYECKHX 33/1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoOpazoBanne moaoo6us. [1o001e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOM3BENEHUN OTPE3KOB XOP, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHX,
TeopeMa O KBaJipaTe KacaTeJbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBICHHBbIE BEKTOPHI, MPOTHUBOIOIOKHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpAalUU HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 10 JIBYM HEKOJUIMHEAapHbIM BeKkTopaM. KoopanHaTel BEKTOpa.
CkansipHO€ MPOU3BEACHNUE BEKTOPOB, IPUMEHEHNUE AJI1 HAX0XKACHUS JUIMH U YIJIOB.

JlekapTOoBbl KOOpAWMHATHI Ha IUIOCKOCTH. YpPaBHEHUA TNPSAMOA M OKPYXKHOCTH B
KOOpPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYrOJBHUKY. [nHa okpykHOCTH. ['panycHas u panuaHHas Mepa yria,
BBIUMCJIEHHUE JUIMH OyT OKpy>kHOCTeH. [lnomanps kpyra, cektopa, CEerMeHTa.

JIBUKEeHMsI TNIOCKOCTH U BHYTPEHHUE CUMMETPUH GUTYp (3JIeMEHTapHbIE MPECTaBICHNUS).
[TapannensHbii nepenoc. [1oBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOT'PAMMBbI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaThl OCBOCHHS MPOrpaMMBbI yueOHOro Kypca «l'eomerpus»
XapaKTepU3YIOTC:

1) naTpuoTnyeckoe BOCIIUTAHHE:

NPOSIBJICHUEM HHTEpeca K NPOLUIOMY W HACTOSIIEMY POCCHICKOM MAaTeMaTHKH,
LHEHHOCTHBIM OTHOILIEHWEM K JOCTH)KCHHSIM POCCHICKMX MAaTeMaTMKOB M POCCUHCKOU
MaTEMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTMX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaIaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHHIO OOSI3aHHOCTEH TpaKIaHWMHA W pealn3allud ero Ipas,
NPEJCTAaBICHUEM O MaTEeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYp TPa)KTaHCKOro oOmiecTBa (HAmpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ATHYECKUX MpOoOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM IOCTHKEHUN
HayKH, OCO3HAaHUEM BaKHOCTU MOPAJIBbHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpya0oBOE BOCIIUTAHHE:

YCTAaHOBKOM HA AaKTHMBHOE Y4YaCTHUE B PEIICHUH MPAKTUYECKUX 3a/lad MaTeMaTU4YeCKOu
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTUYeCKOT0 0Opa30BaHUs Ha MPOTSKEHUH BCel
YKU3HU JJIs YCHEIIHON Npo¢eCcCHOHAIbHON AEITEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIAYaTbHOW TPACKTOPUH OOpa3oBaHUS U
YKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEHH;

4) acTeTHYECKOE BOCTIUTAHME:

CIIOCOOHOCTBIO K HMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3324, PEIICHHI, PACCYKICHUH, YMEHUIO BUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O TO3HAHUSA:

OpUEHTaIMel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJIOBEKa, MPHUPOABI U OOIIECTBA, NMOHUMAaHHUEM
MaTeMaTHYeCKOM HayKH KakK cgepbl YelOBEUECKOW esITeIbHOCTH, JTAaloB €€ pa3BUTHS H
3HAYUMOCTH JUJIS1 Pa3BUTHUS LIMBUIM3ALMHN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MaTEMaTUYECKOU
KyJIbTypOMl KaK CpEICTBOM IIO3HAaHUS MHpA, OBJAQJEHUEM MPOCTEHIIMMH HaBBIKAMHU
MCCJIEIOBATEIBCKOM 1€ATEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpoBaHMe  KYJbTYPbl  310POBbSl W
IMOLMOHAJIBHOIO 0JIArONOJIyYHs:

TFOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHMS B HMHTEPECAX CBOETO 3J0POBBA,
BEJICHHsI 3[JOPOBOTO 00pasa >KWU3HU (3I0pPOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXXUM 3aHITHA U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKa pediIeKcHu,
IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAaKOT'O K€ MpaBa JIPyroro 4YeJIoBeKa,

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHEHTAIe HAa MPUMEHEHUE MAaTEeMaTHYECKHX 3HAHWUU NI pEeIIeHUs 3a]ad B 00JacTu
COXPAHHOCTH OKpYXKAIOLIeH cpefbl, IUIAHUPOBAHUS IOCTYNKOB M OIEHKH HMX BO3MOKHBIX
MOCNEACTBUM ISl OKpY>Kalollel cpefbl, 0CO3HAHUEM TJI00albHOI0 XapaKTepa SKOJOTHYECKHX
po0JIeM U yTeH UX PEIICHHS;



8) apanTanus K U3MEHSIOIMMCS YCJIOBUAM CONUAJIBbHON U IPUPOIHON Cpeabl:

TOTOBHOCTHIHO K ,Z[€I>'ICTBI/IHM B YCJIOBHUSAX HCOHpeI[GJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBOeH
KOMIIETEHTHOCTH 4€PE3 MPAKTUUYECKYIO NEATENBLHOCTh, B TOM YHCIIE YMEHUE YUYHUTBHCH y APYTHUX
Jrofieil, mpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIbITA IPYTHX;

HE0O0X0IMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4HCiIe (HOPMYITUPOBATH UICH,
IIOHATHUSA, TUIIOTE3bI 06 06’beKTaX " ABJICHHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHBLIX, OCO3HABAThH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAaHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTHPOBATh NPHUHUMAEMbBIE DPELICHUS H
neicTBus, OpMyIUpOBaTh M OLIEHUBATH PUCKHU U TIOCIEACTBHSL, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS

Bba3oBble jiornueckue AeicTBUA:

® BBIBJIATH U XapaKTCPU30BATH CYHICCTBCHHBIC IMPU3HAKKW MATEMATUYCCKUX OGT:GKTOB,
MOHSTUN, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OINpEAENCHUs MOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS AJisl 00001eHUs 1
CPaBHEHHUS, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A;

® BOCIPHUHHUMATh, (HOPMYIHPOBATH M NMPEoOPa30OBBIBATH CYKIEHUS: YTBEPAUTENIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, YHACTHBIC U O6IJ_[I/I€, YCJIOBHBIC;

® BBIABIATH MaTeMaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3HM U MPOTUBOpEUUs B (akrax,
JaHHBbIX, Ha6J'IIOI[eHI/I$IX U YTBCPXKIACHUAX, NOpcAjiaraTb KpUTCPUU [JIsI BBISABJICHUA
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

¢ JCJIaTb BBIBOABI C HCIIOJIb30OBAHHWECM 3aKOHOB JIOTUKH, NCAYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKIIOUEHUH, YMO3aKIIOUCHHUI IO aHAJIOTHH;

e pa30buparh JOKa3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUHN (IPSMBIE U OT IPOTUBHOTO),
MPOBOAUTH CAMOCTOATEIHLHO HECIOXKHBIE JI0Ka3aTeIbCTBA MaTeMaTHUYeCKUX (HaKToB,
BBICTpauBaTh apryMEHTalMI0, MPUBOJUTh MPUMEPHl U KOHTPIPUMEpPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BHIOMpaTh cmocoO pemieHUus y4eOHOM 3amaud (CpaBHUBATH HECKOJIBKO BapHAHTOB
peuicHud, BLIGI/IpaTB HaI/IGOHee HOI[XOI[HH_II/Iﬁ C y‘-IéTOM CaMOCTOATCIIBHO BBIACICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBareJLCKHE AelHCTBHUA:

® CNOJB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIbCKUNW  WHCTPYMEHT  IO3HAHMS,
bopMyIHpOBaTh BONPOCH], (PUKCUPYIOIIUE MPOTUBOPEUre, MPobdIeMy, CaMOCTOATEILHO
YCTaHAaBJIMBATb MUCKOMOC U JaHHOC, q)OpMI/IpOBaTB TUIOTE3Yy, AapTrYMCHTUPOBATH CBOIO
MO3UIUI0, MHCHHUE,

¢ [POBOAWUTHL IO CAMOCTOSATCIBHO COCTAaBJICHHOMY IIIaHY HECJIO>KHBIN 9KCIICPUMCHT,
HEOOJBIIOE WCCIICJIOBAHUE [0 YCTAHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKOro
00BbeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXITY COOOH;



camMoCTOsITeNbHO  (hopMynupoBaTh 00OOIIEHHMS W BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOJIOACHHS, HCCIICAOBAHUS, OLEHUBATH JOCTOBEPHOCTH ITOYYCHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIECHUIA;

IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, & TAKXKE BBIABUIaTh MPEANOI0KECHHS
0 €ro pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ naopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALIH, TaHHBIX, HEOOXOAUMBIX JUIS
peleHus 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U (JOPM MPEACTABICHUS;

BBIOMpAaTh (OopMy IpeACcTaBiIeHUS WH(POPMAIMK U WIIIOCTPUPOBATh pellaeMble 3a1a4u
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUSIMU;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK 10 KPUTEPUSAM, MPEIUIOKEHHBIM yYUTEIeM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUSA:

BOCIIPUHUMATh U (OPMYIIMPOBATh CYXKACHUS B COOTBETCTBUM C YCIOBUSMHU M LIEIIMHU
oOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXaThb CBOIO TOYKY 3pPEHHS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJY PELIeHMs 3a/lauid, KOMMEHTUPOBATh
MOJTYYEHHBIN pe3yNbTaT;

B XO7ie 00CY>KICHUS 3aJaBaTh BOMPOCHI 10 CYIIECTBY 0OCYKJaeMOil TeMbl, IPOOIEMBbI,
perraeMoil 3a1auu, BHICKA3bIBaTh MJI€U, HAlIEJICHHbIE HAa MTOUCK PEIICHHUs, COMTOCTABIISATh
CBOM CYXKJEHUS C CY)KJIEHHUSMHU APYTUX YUYaCTHUKOB JMAJIOra, 0OHAPYKUBATh Pa3iIuyue
U CXOJCTBO MO3MIMHA, B KOPPEKTHOH ¢opme (OopMyIHpoBaTh pazHOTIACUS, CBOH
BO3PAXKCHHUS;

NPECTaBIATh PE3YJAbTAThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, WCCIIEAOBAaHUs, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIGHHS C YYETOM 337ay MpPE3CHTALMH U
0COOCHHOCTEH ayIUTOPHH;

MOHUMAThH M MCTOIH30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHANBUAYAILHON pabOTHI MpH
pelieHny yueOHBIX MaTeMaTHYeCKuX 3a/1ay;

NPUHUMATh 1IeJIb COBMECTHON NEATENBbHOCTH, MJIAHUPOBATh OPraHU3alli0 COBMECTHOM
paboThl, pactpeaessaTh BUABI pabOT, TOTOBAPUBATHCS, 0OCYX)IATh MPOIECC M PE3YIbTAT
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIO/ICH;

Y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CYKACHHS, 0OMEH MHCHHUSIMH, MO3TOBBIC
IITYPMBI U JPYTHUE), BHIIOIHATH CBOIO YacTh pabOThI M KOOPIMHUPOBATH CBOM JICHCTBHS
C IpYT'MMH YJI€HaMH KOMAaH[bl, OLIEHMBATh KAYECTBO CBOETO BKJIaJa B OOIIMI MPOIYKT
M0 KpUTEpUsIM, CHOPMYIHPOBAHHBIM yYACTHUKAMU B3aUMOACHCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranm3anus:

CaMOCTOSITENIFHO COCTABJIATH IUIAH, AJTOPUTM peIIeHUs 3ajadud (WIM €ero 4YacTh),
BBIOMpPATh C€Hoco0 pemeHuss ¢ Y4€TOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH BAPHAHTHI PEUICHUH C Y4&TOM
HOBOU MH(pOPMAITUH.

CﬂMOKOHTpOJ’IB, IMOIMOHAIbHBIA HHTEJLJIEKT:



e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U Pe3ysibTaTa PelICHHS
MaTeMaTH4YeCKOM 3aa49u;

® TpenBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NPH PEUICHUH 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JICATEIFHOCTh HA OCHOBE HOBBIX OOCTOSITETIHCTB, HAIICHHBIX OMINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yibTaTa AEATECIBHOCTH MOCTABICHHOW LENU U YCIOBHUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHUS WM HEAOCTHXKEHMS 1IeTTH, HAXOJUTh OIIMOKY, 1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xonHmy oOyuenus B 7 KJjacce OOYyYalOUIMIICS TOMYYUT CIEAYIOIIHE TMPEAMETHBIE
pe3yabTaThI:

Pacrio3HaBaTh M3y4YeHHbIE TE€OMETpUYECKHE (UTYpBl, ONpENeIsiTh HX B3aUMHOE
pacmojokeHue, u300paxarb TeoMEeTpUYecKue (Uryphbl, BBINONHATH YEPTEKU IO YCIOBHUIO
3ajaud. M3MmepsTh JMHEWHbIE W YIJIOBbIE BEIWYMHBI. Pemiarth 3ajauu Ha BBIUMCICHUE JIUH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyio OLEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B PEAIbHOM KHU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyars pazmepsl 3TUX 0OOBEKTOB M0 MOPSAKY BETUYHUHBI.

CTpouTh 4epTexku K TeOMETPUUECKUM 3a]a4aMm.

[Tonp30BaThcsi TpHU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, WCIOIb30BATh MPU3HAKUA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[IpoBONUTH TOTMUYECKHUE PACCYKICHHS C HCIIOJIBb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaThcsi MpU3HAKaMHM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM
MEIUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSIMOYTOJBHOTO TPEYTrOJdbHUKA, B PELICHUU
F€OMETPUYECKUX 3a/1a4.

OnpenensaTb NapauieNTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensaTh napaieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOUYEK
OJIHOM IIPSIMOM 10 TOYEK APYTroM IMPsIMOM.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOAMTH BBIYHMCIEHUS M HAXOAWUTh YHCIOBbIE W OYKBEHHbIE 3HAYCHHS YIJIOB B
FEOMETPUUYECKUX  3aJjayaX C  HUCIOJb30BAHUEM CYMMBl  YIJIOB  TPEYroJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MPH TMEPECCUYCHUU IBYX MapaUIeTbHBIX
NpSMBIX CEKyIel. PemaTe mpakTnyeckue 3aaud Ha HaX0XK/ICHHE YIJIOB.

Brnaznets noHsATHEM T€OMETPUYECKOTO MECTa TOUEK. Y METh ONpeIeisiTh OUCCEKTPUCY YyIiia
Y CEpPEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTa TOYEK.

DopMyIHpPOBATH OMPEACICHUS OKPYKHOCTH U Kpyra, XOpJbl U JUAMETpPa OKPYKHOCTH,
MOJIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOMCTBA MPU PEUICHUHN 3a]a4.

BraneTe MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH, YMETh HaXOJOUTh €€
neHTp. [loap30BaThCs pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OJIHOW TOYKE, U O TOM, YTO CEpPEAUHHBbIC MNEPIECHAUKYJIAPbl K CTOpPOHAM TPEYroJIbHUKA
MEPECEKAOTCSl B OJJTHON TOYKE.

Brnanerb mNOHSATHEM KacaTelbHOM K  OKPYXHOCTH, IIOJb30BaThCS TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTelbHOM U pajnyca, MPOBEIEHHOTO K TOYKE KacaHUsl.

[Tonp30BaTbcsi MOPOCTEHIIMMU T€OMETPUUYECKMMHM HEpPABEHCTBAMH, IMOHMMAaTh HX
MPAKTUYECKHUI CMBICII.



[TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C TOMOIIBIO HUPKYJIIS U JINHEHKU.

K xonmy oOyuenus B 8 Kjacce oOy4aromuiicss MOMYyYUT CIEAYIOIIHE TMPEAMETHBIE
pe3yabTaThI:

Pacrio3HaBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI, IMOJb30BATHCS HMX
CBOMCTBaMH MPU PEIICHUH F€OMETPUUECKUX 3a/au.

[IpuMeHSITh CBONCTBA TOYKH IEpPECEUEHUs] MeIuaH TpEeyroibHUKa (IEHTpa Macc) B
pelIeHuu 3a1ay.

Bnaznets monsTHEM CcpeiHEN JMHUM TPEYrojdbHUKA U Tpaneluy, MPUMEHSITh UX CBOMCTBA
NPy pEIIeHUH TreoMeTpuyeckux 3aaad. l[lonb3oBathes Teopemonn Paneca U TEOpeMOll O
MPOMOPIMOHAILHBIX OTPE3KAX, MPUMEHSTh UX JUIS PEIICHUS TPAKTHYECKUX 3a7ad.

[IpuMeHsTh MPU3HAKY MOA00WS TPEYTOJLHUKOB B PEIICHUH T€OMETPUIECKHX 33/1a4.

[Tonmp3oBatbest Teopemoit [ludaropa nas pemeHUs TeOMETPUUECKHX W TPAKTHYECKUX
3agay. CTpouTh MaTeMaTHYECKyl0 MOJIElb B MPAKTUYECKUX 3a/ladax, CaMOCTOSTENIbHO JelaTh
YepTEK U HAXOJIUTh COOTBETCTBYIOIIUE JAJIUHBI.

Braners moHATHSMU CHHYCa, KOCMHYCa W TaHI€HCAa OCTPOro YIjia MNpsIMOYTOJbHOIO
TpeyroiabHuKa. [1071530BaThCS 3TUMHU MOHSITUAMH ISl PEIICHUS TPAKTHUECKUX 3a/1au.

Beruucnsate  (pa3auuHBIME - CTIOCOOAMHM)  IUIOMIA[Ah  TPEYroJbHUKA W IJIOMIATH
MHOTOYTOJBHBIX (GUTYp (MOJNB3yACh, TH€ HE0OXOIUMO, KalbKylIsaTopom). IllpuMeHsATh
MOJTyYEeHHBIC YMECHHSI B MPAKTUYECKUX 3a/1a4ax.

Bnanerp MOHATHUSMH BIMCAHHOTO U LIEHTPAJIBHOIO YIja, HCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJaX, yriiax MEeXAy XOopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAon
MIPU PELLICHUH T€OMETPUUYECKUX 3a/1au.

Bianers moHsATHEM ONUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHITh CBOMCTBA OMUCAHHOIO
YeTBhIPEXYTOJIbHUKA MPU PELICHUH 33/1a4.

[TpyMeHsTh MoOMyyeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MAaTEMaTHYE€CKHEe MOJEIH IS
3a/1a4 pearbHOM )KU3HHU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM TI0100Us
Y TPUTOHOMETPUH (TIONIB3YSICh, T/Ie HEOOXOUMO, KaTbKYIATOPOM).

K xoniy oOydyeHuss B 9 kJjacce 0oOydarOMMICS TONMYYUT CJCAYIOMHUE TPEIMETHBIC
pe3yNbTaThI:

3HaTh TPUTOHOMETpHYECKHWE (QYHKIIUM OCTPHIX VIJIOB, HAXOJUTh C HUX IOMOIIKIO
pa3liuyHbIE  3JEMEHThl  MPSMOYTOJILHOTO  TPEYroJibHUKA  («pEelIeHUuEe  MIPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). HaXxoauTh (¢ MOMOMIBIO KaIbKYJISATOPA) UIMHBI M YIJIBI JIJIST HETAOIMYHBIX
3HAYECHHH.

[Tonb3oBatbest hopMynamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUIECKUM TOXKIECTBOM
JUTSL HAXOXKJEHUS! COOTHOIICHUI MEX1Yy TPUTOHOMETPUUECKUMU BETUUMHAMMU.

Hcnonp30BaTh T€OpEMbl CUHYCOB M KOCHHYCOB ISl HAXOXJICHUS PA3IUYHBIX JIEMEHTOB
TPEeYrojbHUKa («pEelIeHUEe TPEyroJbHUKOBY»), MPUMEHITh MX MPU PEIICHUU T€OMETPUUYECKUX
3a/1au.

Bragets moHATHIME TpeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX JIEMEHTOB MOA00HBIX
¢uryp. Iloap3oBaThCsi CBONCTBaMU MOAOOUS MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh YIIbl Y MO00HBIX Quryp. IlpuMeHaTs cBoiicTBa moao0Ous B MPaKTUUYECKUX 3a/ladax.
YMeTh NpUBOJUTH IPUMEPHI MOJOOHBIX PUTYP B OKPYXKAIOIIEM MHPE.

[Tonp30BaTbest TeoOpeMaMH O MPOU3BEICHUU OTPE3KOB XOPA, O MPOU3BEACHUU OTPE3KOB
CEeKYILUX, O KBaJpaTe KacaTeJIbHOM.



[Tonp30BaThbCsl BEKTOpaMH, TMOHUMATh HMX T'E€OMETPUYECKHH M (U3HUYECKHI CMBICII,
NPUMEHSTh UX B PEHICHUH TEeOMETpUYecKuX U (usmueckux 3amad. [IpuMeHSTH cKalspHOE
MPOU3BEICHNE BEKTOPOB JIsI HAXOXKACHUS JUTUH U YTIIOB.

[Tonp30BaTbcs METOOOM KOOpPAMHAT HAa IUJIOCKOCTH, MPUMEHSTh €ro B pEHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brageth MOHATHUSMU MPaBUIHLHOTO MHOTOYTOJBHUKA, JIUHBI OKPYKHOCTH, IIUHBI AYTH
OKPY)XKHOCTH W pPaJMaHHOW MEpHl YIJa, YMETh BBIYHCIATH IUIOMIAAL Kpyra M €ro 4YacTew.
[TpyMeHsTh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3aJa4ax.

Haxoauts ocu (WK LEHTPBI) CUMMETpUHM (UTYp, MPUMEHSTHh ABUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHSTh MONyYeHHBIC 3HAHUS HAa MPAKTHKE — CTPOUTHh MATEMAaTUYECKUE MOMAETHU IS
3aJa4 peajbHON KU3HU U TPOBOJAUTH COOTBETCTBYIOLINE BBIUMCICHHS C TPUMEHEHUEM MO00us
Y TPUTOHOMETPHUUECKUX (DYHKIHH (TIOTB3YACH, T/I€ HEOOXOIUMO, KaTbKYISTOPOM).



TEMATHYECKOE INTAHUPOBAHHME

7 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB M TeM (undposbie)
Ne /i Kontponbnbsie  IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTejbHbIe
padoTsI padoThI
pecypcsbl
1 ux evoteran, Hovepenms eowerpmioms | 14 bGorera LIOK
' P ™ https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrompikit 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe TIpsIMBIE, CyMMa yIII0B 14 | bubmmoreka [JOK
TPEyroJbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTh U KpyT. ['eomeTpruueckue bubnnorexa [JOK
4 14 1
MOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
Bbu6nuoreka [IOK
5 I1 600 i 4 1
OBTOPEHHE, OD0DISHIE SHAHHE https://m.edsoo.ru/7f415¢e2e
OBILEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME




8 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnbie IIpakruueckue
NPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoTsI padoThI
pecypchbl
bu6mmoreka [IOK
1 4 & 12 1
STRPEXYTOTBIHEH https://m.edsoo.ru/7f417e18
T )
) ponopLHOA I oTpeIKaY, MOAOGH 1 1 bimorera LIOK
MPOMOPIUOHABHBIX OT X, I HBI
porioptt P e https://m.edsoo.ru/7f417¢18
TPEeYroJIbHUKU
II .H i
3 o Haxotene mouasel y 1 BuGmorera LIOK
T JHHUKOB ¥ MHOT' JTBHBIX QUTYD.
peyr T P https://m.edsoo.ru/7f417e18
[Mnomaau mogo6HBIX Guryp
Teopema [Tudaropa u Havana bubmuotexa [JOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
Vsl B OKpyKHOCTU. Bricanusie u
5 ONMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxkHocTu. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEH
Bbu6nmuoreka [IOK
11 7 4 1
6 OBTOPCHHE, 0000MICHKE SHARMIH https://m.edsoo.ru/7f417¢e18
OBILEE KOJIMYECTBO YACOB I10 68 6 0

[NPOTPAMME




9 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabnbie IIpakruueckue
NMpPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchl
Tpuronometrpusi. TeopeMbl KOCHHYCOB 1 bubnnorexa [JOK
1 16 1
CHUHYCOB. Penienne TpeyroasHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogodus. Merpuueckue 10 1 bubmmoreka [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
eiropH https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOPAWHATHI Ha TIIIOCKOCTH 9 1 bubmmorexa LOK
P pA https://m.edsoo.ru/7f41al2c
. I;IIfaBI/IJII;I({:bIe MHOZO}’;‘OHI;HI/IKI:. Jnvina . BuGmiorexa LIOK
HOCTH U LI b .
Py " Hv Py https://m.edsoo.ru/7f41al2c
Beruucnenue miomaaei
6 Teike oCKOC 6 bubmuorexa [JOK
BIDKCHHSI TLT TH
https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHmE, 0600IIECHNE, . ) bu6mmoreka [IOK
cucTEMAaTH3aus 3HAHNUI https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME







ITHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
N Kosaun4vecTBo 4acoB Jara JJIeKTPOHHBbIE HH(POBHIE
o/ Tema ypoka Beero Konrpoabueie IIpakTuueckue S — oGpasoBaTe/bHbIe
padoThbI padoTsI pecypcebl
) IIpocreiine reoMeTpUIECKUe | bubmmoreka [JOK
0O0BEKTHI https://m.edsoo.1ru/8866b724
2 MHOroyrojabHUK, JOMaHas 1 bubnmorexa LOK
’ https://m.edsoo0.ru/8866cb6a
3 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1 Bubmorexa LIOK
https://m.eds00.ru/8866c5c0
4 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1 bubmorexa LIOK
https://m.edsoo0.ru/8866c7be
5 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIC YIJIbI 1
N3mepeHue JIMHEUHBIX U YIJIOBBIX
9 BEJINYUH, BBIUUCIICHUE OTPE3KOB 1
U yTJIOB
N3mepenue TMHENHBIX U
10 BeJ'II/IIfI/IH BBIYUCJICHUE OT};I)Z?;I:X 1 bubnmoreia HOK
’ https://m.edsoo.ru/8866¢3ea
U yTJIOB
N3Mepenne TMHENHBIX U YTIOBBIX
11 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB 1
U YIJIOB




12

N3mepenue JIMHEUHBIX U YIJIOBBIX
BEJIMYHH, BBIYMCIICHUE OTPE3KOB

U YIJIOB

13

[TepumeTp u mwiomags Guryp,
COCTABJICHHBIX U3
NPSMOYTOJIbHUKOB

14

[Tepumetp u miomanp Guryp,
COCTAaBJICHHBIX U3
MPSIMOYTOJIBHUKOB

15

[TonsiTue 0 paBHBIX
TpEeYroJbHUKaX U MEePBUYHbIE
MIPEJICTAaBICHUSI O PaBHBIX

¢durypax

bu6mmoreka [IOK
https://m.edso00.ru/8866ce80

16

Tpu npu3HaKka paBeHCTBA
TPEYroJbHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

17

Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

Bbubmmoreka [IOK
https://m.edsoo.ru/8866d34e

18

Tpu npu3zHaka paBeHCTBA
TPEYrOJILHUKOB

bu6mmoreka [IOK
https://m.edsoo.ru/8866¢e01e

19

Tpu npu3zHaka paBeHCTBA
TPEYroJbHUKOB

20

Tpu npusHaka paBeHCTBa
TPEYTrOJIbBHUKOB

21

Tpu npu3zHaka paBeHCTBA
TPEYrOJILHUKOB

bu6mmoreka [IOK
https://m.edso00.ru/8866e88¢e

22

[Ipu3Haku paBeHCTBA

MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB

23

IIpu3naku paBeHCTBA




IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOICTBO MeIHaHEI

24 IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA, bubmorexa LIOK
HOBEIEHHOM K THIIOTEHY3€ https://m.edsoo.ru/8866e9ec
CBOICTBO MeIHaHEI
25 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€
26 PaBHOOempeHHBIC U bu6mmoreka [IOK
PaBHOCTOPOHHUE TPEYTOJIbHUKH https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBoiicTBa bubmumoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.1ru/8866d880
)3 [Ipu3sHaku u cBoiiCTBA bubnuorexa [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0o.ru/8866d880
29 IIpu3Haku u cBoiicTBa bubmumoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaseHnctBa B reomerpun
31 HepaBenctBa B reomerpuun bubnmorexa LOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomeTpun
33 HepaseHnctBa B reomeTpun
14 [IpssMOYTONBHBIN TPEYTOJIBHUK C bubmuorexa [JOK
yriiom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTOJIBHBIN TPEYTONIBHUK C
yriaom B 30°
16 KontponbHas padoTa mo teme bubnuorexa [JOK
"TpeyroabHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannensHbIE IPsIMBIE, UX bubnuorexa [JOK




CBOMCTBA

https://m.edso00.ru/8866ef64

38

[TsTeiit moctynar EBkinaa

39

Haxkpect nexanue,
COOTBETCTBCHHbBIE U
OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TP TIEPECCUCHUHN
MapaJuICIbHBIX NIPSMBIX CEKYILEH

bu6mmoreka [IOK
https://m.edso00.ru/8866{086

40

Haxkpect nexanue,
COOTBETCTBCHHbBIE U
OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TTPHU TIEPECCUCHUN
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

41

Haxkpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbBIC TTPHU TIEPECCUCHUHN
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

42

Haxkpect nexanue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TP TIEPECCUCHUHN
MapaJuICIbHBIX NIPSMBIX CEKYILEH

43

Haxkpect nexanue,
COOTBETCTBCHHbBIE U
OJTHOCTOPOHHHUE YTJIbI,
o0pa3oBaHHbBIC TP TIEPECCUCHUHN
NapaJuIeIbHBIX NIPSMBIX CEKYILEH

bu6mmoreka [IOK
https://m.edso00.ru/8866{3b0

44

[Ipu3Hak napamieabHOCTH
MPSIMBIX Yepe3 paBEHCTBO




pacCTOSAHUM OT TOUYEK OJHOU
MPSAMOM 10 BTOPOH MPAMOM

[Ipu3Hak napajienbHOCTH
MIPSIMBIX Y€pE3 PaBEHCTBO

s pacCTOSAHUN OT TOUYEK OJHOU
IIPSIMOM 10 BTOPOU IIPSIMOM
46 CymMa yriioB TpeyrojibHUKa bubmorexa LIOK
https://m.eds00.ru/88661630
47 CymMmma yTiioB TpeyrojibHUKa bubnmorexa LOK
https://m.edsoo.ru/8866{8ba
48 Buemnue yrisl TpeyrojabHHUKa bubmorexa LIOK
https://m.edsoo.ru/8866faSe
49 Bnemnue yribl TpeyrojibHUKa
50| "apanmemmmmie pamase s biGmiorera LIOK
JITI0B TpeyrobHIKa" https://m.edsoo.ru/8866febe
51 OKpy>KHOCTb, XOPABI U TUAMETP, bubmmoreka [IOK
WX CBOWCTBA https://m.edso0.1ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmorexa LIOK
https://m.edsoo.ru/88670e9a
53 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpy’>KHOCTb, BIIUCAHHAS B YIoOJl
55 [Tonsitue o 'MT, npumeHeHue B bubnunorexa [JOK
3amayax https://m.edso00.ru/8867013¢
56 [Tonsitue o 'MT, npumeHeHue B bubmuorexa [JOK
3amayax https://m.edso00.ru/88670508
57 buccekrpuca u cepeIMHHbIN




NEPIEHIUKYIIAP KaK
reOMETPHUECKUE MECTa TOUEK

OKpyKHOCTb, OIMCAHHAS OKOJIO

Bbubnmuoreka [IOK

58 TPEyroJbHUKa https://m.edso0.1u/88670a62
59 OKpY’>KHOCTb, ONIMCAHHAS] OKOJIO
TpEeyrojbHUKa
60 OKpy>XHOCTb, BIMICaHHAs B bubnmoreka [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢e
61 OKpy>XHOCTb, BIMICAaHHAs B
TPEYrOJIbHUK
6 [Ipocreitmue 3axaun Ha bu6mmoreka [IOK
MMOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3a1aum Ha bubmmoreka [JOK
MOCTPOCHHE https://m.edsoo.ru/886712d2
KonTponbHas paboTa mo Teme
64 "OKpE)KHOCTBII)/I KpYT. Bubarorexa HOK
https://m.edso00.ru/88671462
I'eomeTrpuueckue nocrpoenus"”
o | momme i
https://m.edso0.ru/886715b6
METOJIOB Kypca 7 Kiacca
bu6mmoreka [IOK
66 HroroBas koHTposIbHAs paboTa hitps-//m.cdsoo.rw/8867 16ec
[ToBTOpenue u 0600IIEHNE
67 3HaHUW OCHOBHBIX IMOHITUH U
METOJIOB Kypca 7 Kiacca
HOBTOPGHI/IG u 0606H16HI/I€U BuGmorexa LIOK
68 3HAHUI OCHOBHBIX MOHITHI U

METOJIOB Kypca 7 Kiacca

https://m.edsoo.ru/886719bc
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8 KJIACC

KoanuyecTBO 4acos

DJIeKTPOHHBbIE HH(POBHIE

Ne JlaTa
w/n Tema ypoka Beero Konrpoabubsie IIpakTuueckue e — oGpasoBaTe/bHbIe
padoThbI padoTsI pecypcbl
| [Tapannenorpamm, ero nNpru3HaKu u | bubmunorexa [JOK
CBOICTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Mpu3HaKu u | bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, €ro MpuU3HaKu U | bubnmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
YacTHble caydan
4 napauieIorpaMMoB | bubnmoreka [JOK
(mpsAIMOYTONBHUK, pOMO, KBapar), https://m.edsoo.ru/88671dea
UX IPU3HAKU U CBOMCTBA
YacTHble caydan
5 napajuieJIorpaMMOB 1 bubnuorexa [JOK
(mpsAIMOYTONBHUK, pOMO, KBaIpar), https://m.edsoo.1u/8867120
UX IPU3HAKU U CBOMCTBA
YacTHble caydan
6 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(TIpsIMOYTOJILHUK, pOMO, KBapar), https://m.edsoo0.ru/8867209¢c
UX IPU3HAKU U CBOMCTBA
bu6mmoreka [IOK
! Tparterits 1 https://m.edsoo.ru/88672358
2 PaBHOOOKAS 1 IPSIMOYTOTHHAS | bubnmoreka [JOK
Tparnenuu https://m.edsoo0.ru/8867252¢
9 PaBHOOOKas 1 MpsIMOYTOJTbHAS 1 bubmunorexa [JOK




Tpanenuu https://m.eds00.ru/88672858

10 MeTto yIBOEHMSI MEIUAHBI bubmotexa [OK
https://m.edsoo.ru/88672b14

11 LenTpanbHas cuMmmMeTpus bubmiorexa LIOK
https://m.edsoo.ru/88672b14

12 KonrponsHas pabora o Teme bubmmoreka [IOK
"YeThIpEXyTroabHUKH" https://m.edsoo.ru/88672c9a

13 Teopema darneca u Teopema o bubnunorexa [JOK
MIPONOPIIMOHATBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 CpenHsisi TMHUS TPEYroJIbHUKA Bubmiorexa LIOK
https://m.edsoo.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.edsoo.ru/88672f38

16 Tpaneuus, e€ cpeaHsa TUHUS Bubmiorexa LIOK
https://m.edsoo.ru/88672358

17 Tpaneuus, e€ cpeaHsa TUHUS Bubmiorexa LIOK
https://m.edso0.ru/88673064

18 [IponoproHanbHbIE OTPE3KH bubmotexa [OK
https://m.edso0.1u/88673794

19 [IponoprimonanbHbIE OTPE3KU Bubmiorexa LIOK
https://m.edso0.ru/88673794

20 LlenTp macc B TpeyrojibHUKe Bubmiorexa LIOK
https://m.edsoo.ru/886738fc

21 [TomoGHBIE TPEYTONBHUKH bubmorexa LIOK
https://m.edsoo.ru/88673a78

” Tpu npuzHaka mogoOus bubmunorexa [JOK

TPEYroJbHUKOB

https://m.edsoo.ru/88673bae




Tpu npuzHaka nogoous

Bbubnuoreka [IOK

23 TPEYTrOJIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka nogoous bubmumoreka [JOK
TPEYroJbHUKOB https://m.edsoo0.ru/8867400e
)5 Tpu npuzHaka mogoOus
TPEYroJbHUKOB
2 [Tpumenenne nogo0us pu
pElIeHNN MPAKTHYECKUX 3a7a4
7 KonrponsHast pabora o Teme bubmmoreka [IOK
"TTogoGHBIE TPEYTONBHUKH" https://m.edsoo.ru/8867445a
)3 CBolicTBa IWIOMaIeH bu6mmoreka [IOK
T€OMETPUYECKUX (HUTYD https://m.edsoo.ru/886745fe
29 @opmyJIbl IS TUIOLIAIA Bbubmunoreka [IOK
TPEyroJibHUKA, MapajuiejorpaMmma https://m.edso0.1u/88674860
30 @opmyJIbl IS TUIOLIAIA Bbubmunoreka [IOK
TpeyroJbHUKa, mapajienorpaMma https://m.edsoo.ru/88674a22
31 ®opmyJIbl )18 TUIOIIAIN bu6mmoreka [IOK
TPEYroJIbHUKA, TTapajuiejorpaMmma https://m.edsoo.ru/88674a22
0 DopmyJIbl IS TUIOLIAINA Bbubmmoreka [IOK
TPEyroJibHUKA, MapajuiejorpaMmma https://m.edso0.ru/88675288
3 DopmyJIbl 1J1s1 TUIOIIAINA bu6mmoreka [IOK
TPEyroJibHUKA, MapajuiejorpaMmma https://m.edsoo.1u/8867542¢
14 Brruncnenune miomanaeil CiIoKHBIX bu6mmoreka [IOK
buryp https://m.edsoo.ru/88674¢e78
35 [Tnomanu ¢uryp Ha KIeT4aToi Bbubnuoreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu mogoOHBIX puryp




37 [Tnomaau moxoOHBIX GUryp
38 3ajaun ¢ NpaKTUYECKUM bubnmoreka [JOK
coJlepKaHuEM https://m.edso0o.ru/88675558
19 3agaum ¢ IPaKTHYECKUM bu6mmoreka [IOK
coJiep)KaHUuEM https://m.edso00.ru/88675684
Pemenue 3agau ¢ nomoupro
40 METOaa BCH:MoraTeJILHIi)lﬁ bubmorexa HOK
https://m.edso0.ru/88674f90
TUTOTIA M
A1 KonrponsHas pabora o Teme bubmmoreka [JOK
"ITnomanp" https://m.edsoo.1u/8867579¢
4 Teopema ITudaropa u e€ bubmunorexa [JOK
MIPUMEHCHHE https://m.edso00.ru/88675918
43 Teopema [Iudaropa u eé bubmmoreka [IOK
MIPUMEHCHHE https://m.edso00.ru/88675918
44 Teopema [Iudaropa u eé bubmmoreka [JOK
pUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€
IPUMEHECHHE
46 Teopema [Tudaropa u eé
IPUMEHEHHE
Ornpenenenue
TPUTOHOMETPHUECKUX (DYHKIIUH
" :;Zii)giby;;zanpﬂMoyroanoro bubnmoreka LIOK
’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUYECKHE
COOTHOIIICHUSI B MIPSIMOYTOJILHOM
TPEYrOJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK




TOXACCTBO

https://m.edsoo0.ru/88675144

OCHOBHOE TPUTOHOMETPUIECKOE

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
KonrponsHas pabora o Teme
bubnmoreka [JOK
51 "Teopema [Tudaropa u Hauana i
B —" https://m.edsoo.ru/8a1407¢8
TPUTOHOMETPHHU
5) BrucanHble U LIEHTpPAJIbHBIE YIIBI, bubmmoreka [IOK
YroJl MeXIy KacaTelabHON U XOp1oi https://m.edsoo.ru/8a1415b2
53 Brniucannsbie v 1IEHTpaIbHBIE YTJIbI, bubnunorexa [JOK
YTOJI MEXAY KacaTelIbHOU U XOPI0H https://m.edsoo.ru/8a141940
54 BrucanHble U LIEHTPAJIbHBIE YIIBI, bubmmoreka [JOK
YroJl MeXIy KacaTelabHON U XOp1oi https://m.edsoo.ru/8al141b34
55 VYIubl MeXAYy XOpAaMu U
CEeKYIIMMU
56 VYTibl MEXKAY XOpAaMU U
CEKyILIUMU
Briucannsle u onucaHHbIE
bubnmoreka [JOK
57 YETBIPEXYTOJIBHUKH, UX IPU3HAKU U i
cBOCTES https://m.edsoo.ru/8a140f86
BOICTB
Briucannble u onucaHHbIE
bubnmoreka [JOK
58 YeTHIPEXYTONBHUKY, UX PU3HAKU U i
cBOfcTEa https://m.edsoo.ru/8a1416d4
BOICTB
Brnncannble u onvicaHHble
bubnnorexka HOK
59 YEThIPEXYTOJIbHUKY, UX MPU3HAKU U 1
R— https://m.edsoo.ru/8al1416d4
BOICTB
60 [IpumeHeHne CBOMCTB BIIUCAHHBIX




1 ONMCAHHBIX YETHIPEXYTOJbHUKOB
IIPY PELICHUN T€OMETPUYECKUX
3a1a4y

[IpumeHeHne CBOMCTB BITUCAHHBIX
U OIMCAHHBIX YETBIPEXYTOJIbHUKOB

61 1
[IpU PELIEHUH T€OMETPUUECKUX
3aj1a4
B3anMHoOe pacnosnoxeHue 1Byx bubmmoreka [IOK
62 . 1
OKpY>KHOCTEH, 001111e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bu6mmoreka [IOK
63 K i 1
BCAHHC OKpYAHOCTER https://m.edsoo.ru/8al410a8
K
o F ;HTpOﬂI:)HaH pai(::Ta H; TGI;/IaC . 1 BiGmiorexa LIOK
HIPLE OKPYHOCTH. BIH HHH" https://m.edsoo.ru/8a141c88
Y ONMCAHHBIC YETHIPEX YT OJIbHHUKHU
. IToBTOpeHUE OCHC;BHI;IX MIOHATUHN U 1 BuGmiorexa LIOK
METOJIOB KypCOB 7 U 8 KIIacCOB
HOB YD y ’ https://m.edsoo.ru/8al41ddc
00001IeHEe 3HAHMIA
MCT B B/ U JI B
HOB P y ’ https://m.edsoo.ru/8al41efe
00001IeHEe 3HAHMIA
bu6mmoreka [IOK
67 4 0 1
TOTOBad ROHTpOTbHAA pabota https://m.edsoo.ru/8a142368
IIoBTOpEHNE OCHOBHBIX IIOHATHN U BuGmiorexa LIOK
68 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1

0000111eHNE 3HAHUNA

https://m.edsoo.ru/8al420ac
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9 KJIACC

KoauuecTBO 4acoB

DJIeKTPOHHBbIE HU(PPOBHIE

Ne Jara
w/n Tema ypoka Beero Konrposabueie IlpakTuyeckune A — obpa3oBaTejbHbIe
padoTsI padoThbI pecypchl
Onpenenenue
1 TPUTOHOMETPHUECKUX (DYHKIIUN 1 bubamorexa LIOK
yrioB o1 0° 10 180° https://m.edsoo.ru/8a1424bc
2 DopmyJibl TPUBEICHUS 1
3 Teopema KOCHHYCOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubnuorexa LOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycoB 1 Bubmnorexa LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cunycoB 1
9 HaxoxeHue " CTOPOH U ) bubmuoteka [JOK
BEJIMYMH YIJIOB TPEYTrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemienue TpeyroabHUKOB 1 bubnuorexa LIOK
https://m.edsoo.ru/8al42ac0
11 PereHne TpeyroibHUKOB 1 bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
12 Pewrenne TpeyroibHUKOB 1 Bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemienue TpeyroabHUKOB 1 bubmuorexa [{OK




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

[IpakTHyeckoe MPUMEHEHUE TEOPEM

but6mmoreka [IOK

14 CHUHYCOB ¥ KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonrponsHast pabora o Teme bu6muoteka [JOK
"Pemienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTre o mpeobpazoBaHUU bubnuoTexa [JOK
noa00us https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE DJICMEHTHI but6mmoreka [IOK
MoA0OHBIX PuUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE JIEMEHTHI
1oJ00HBIX pUryp
Teopema o pou3BeIeHUN OTPE3KOB
XOpA, TEOpEMaA O NIPOU3BEIACHUU bu6muoteka [JOK
20
OTPE3KOB CEKYIUX, TEOpeMa O https://m.edsoo.ru/8a14406e
KBaJparTe KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3KOB
XOpJI, TEOpEMaA O TPOU3BEACHUN bubmuorexa [{OK
21
OTPE3KOB CEKYIIHNX, TEOPEMa O https://m.edsoo.ru/8al441a4
KBaJparTe KacaTeJIbHOU
Teopema o mpou3BeIeHUN OTPE3KOB
XOpJ1, TEOpEMa O TPOU3BEACHUN bubmuorexa [{OK
22
OTPE3KOB CEKYIINX, TEOpeMa O https://m.edsoo.ru/8al442da
KBaJparTe KacaTeJIbHOU
” [IpumeneHnne TeopeM B pelieHUU bubnuorexa [{OK
T€OMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHnEe TeopeM B pelleHUN bubmuoteka [JOK




reOMCTPHUYCCKUX 3aaaYd

https://m.edsoo.ru/8al1443fc

[IpumeneHnne TeopeM B pelieHUn

but6mmoreka [IOK

25 reOMETPHUECKUX 3a]a4 https://m.edsoo.ru/8a144578
KontponbHas padoTa mo teme
26 "[IpeobpazoBanue mMoA00US. bubmuorexa [{OK
MeTpudeckrue COOTHOIIICHUS B https://m.edsoo.ru/8a1447a8
OKpy>XHOCTH"
OrnpenenieHne BEKTOPOB.
27 @Hzniecxnﬁ u FeOMIe)TpI/IquKI/Iﬁ bubnuorexa LIOK
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
73 CnoxxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHO)KEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
CrioxeHne U BBIYUTAaHUE BEKTOPOB, bubmuoTexa [{OK
29
YMHO)KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue 1 BHIYUTAHHE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YHCIIO
31 PasnosxeHue BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
but6mmoreka [IOK
32 Koopautatst bekropa https://m.edsoo.ru/8al44tbe
CkanspHoe Mpou3BeEICHNE
33 BeKTo;)OB ercI: HpI/IMgHeHI/Ie TUISt bubnuorexa LIOK
’ https://m.edsoo.ru/8a14539c¢
HAXO0XJACHUS JUIUH U yIJIOB
CkansipHOe MpoU3BEICHUE
34 BGKTOIZI))OB ercf) HpI/IMiIHeHI/Ie I bubmmorexa LIOK
’ https://m.edsoo.ru/8al14550e
HAXO0XJACHUS JUIMH U yIJIOB
35 Pemienue 3ama4d ¢ IOMOIIBIO bubnunorexa [IOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a




Pemmenue 3a1au ¢ nOMOIIBIO

bubnunorexa [IOK

36 BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpuMeHeHne BEKTOPOB IS
peleHus 3a1a4 GU3NKU
13 KontponbHas padoTa mo teme bubmuorexa [{OK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexkapTOBBI KOOPIMHATHI TOUEK Ha
TIJIOCKOCTH
40 VYpaBHeHue npsMon bubmorexa LIOK
https://m.edsoo.ru/8al145c48
41 YpaBHeHue nNpaMoit
42 YpaBHEHHE OKPYKHOCTH bubmorexa LIOK
https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepecedyeHus bubnuorexa [{OK
OKPY>KHOCTH U TPSMOI https://m.edsoo.ru/8a146620
Meroa KoOOpAUHAT MPH PEIICHUH
44 F€OMETPUYECKHUX 3a]1a4,
MPaKTHYECKHUX 3a/1a4
Meroa KOOpAUHAT IPU pELICHUU
45 F€OMETPUYECKUX 3a]1a4,
MPaKTHYECKHUX 3a/1a4
Meroa KOOpAUHAT IPU pELICHUN
46 r€OMETPUYECKUX 3a/1aY,
MPAKTUIECKHX 33729
KontponbHas padoTa mo teme
47 "I[CKZII:)pTOBI:I Kzopm/IHaTH Ha bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [IpaBuiibHBIE MHOTOYTOJILHUKH, but6mmoreka [IOK




BBIYMCIICHUC UX DJICMCHTOB

https://m.edsoo.ru/8al46fda

49 Yucno n. JInuHa okpyx’HOCTH bubamorexa LIOK
https://m.edsoo.ru/8a1472c8
bu6muoreka [IOK

30 Hueno m. Jlnuita OkpysiHoCTH https://m.edsci.ru/Sal47l4c

51 JlnHa 1yTU OKpYKHOCTH

52 Pannannas mepa yria bubnuorexa LIOK
https://m.edsoo.ru/8al4714c

53 [Imomane kpyra, cekropa, CerMeHTa Bubnuorexa LIOK
https://m.edsoo.ru/8a147426

54 [Imomane kpyra, cekropa, CerMeHTa Bubmnorexa LIOK
https://m.edsoo.ru/8a147750

55 [Imomane kpyra, cekropa, CerMeHTa bubnuorexa LIOK
https://m.edsoo.ru/8a147750

56 TTousaTue o IBMKEHUU IUIOCKOCTH bubmorera [IOK
https://m.edsoo.ru/8al147c82

57 [TapautenpHbIN IEPEHOC, TOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8a147f16

58 [TapannenbHbIN IEpEHOC, TOBOPOT bubnuorexa LIOK
https://m.edsoo.ru/8a147f16

59 [TapannensHbIN TEPEHOC, TOBOPOT

60 [TapannenpHebIi IepeHOC, TOBOPOT

61 [IpumeneHne ABUKEHUIN TpU bubnuoTexa [{OK

perieHnu 3a1a4d https://m.edsoo.ru/8a1480e2
KonrponbHast pabora o Temam
62 "IIpaBuiIbHBIE MHOTOYTOJIbHUKH.

OKpyXHOCTb. JIBUKEHUS




mIockoctu"

63

[ToBTOpeHue, o600mEH e,
CUCTEMaTU3aLMs 3HAHUMN.
N3mepenne reoMeTpudecKux
BeJIMYUH. TpeyroabHuKu

bubnunorexa [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHue, o600mEH e,
cucTeMaTH3alis 3HaHUH.
[TapannensHble 1
MEPICHIUKYIISIPHBIC TIPSIMbIC

but6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, o600mEeH e,
cucTeMaTH3alis 3HaHUH.
OKpY’>KHOCTb U KPYT.
['eomeTpuyeckue mocTpoeHus.
VYIIIBl B OKPYKHOCTH

66

[ToBTOpeHue, o600mEeH e,
cucTeMaTH3alus 3HaHUH.
BrrcaHnHbIe 1 ONTMCAaHHBIE
Opr)KHOCTI/I MHOI‘OYI‘OJIBHI/IKOB

67

Hrorosas koHTpoabHAs paboTa

but6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpeHme, 06001IEHNE,
cucTeMaTHu3alus 3HaHUui
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOM
OBPA30OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrnio3HaBaTh M3y4eHHbIE T€OMETPUYECKHE (PUTYPBI, ONMpPENeNATh UX
B3aMMHOE PACTOJOKECHHE, H300pakaTh T'E€OMETPUYECKHE (PUTYPHI,
BBIIIOJHATL YCPTCIKU MO YCIOBHUIO 3aJayvd. I/IBMepHTL JINHEHHbBIE U
VIJI0BbIC BETMYMHBL. Pemare 3a1aun Ha BRIYMCIICHUE JJTUH OTPE3KOB U

BCJIMYHH YIJIOB

6.2

Jlenath rpyOyi0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIWYHH MPEAMETOB B
peaIbHOM JKW3HH, pa3MepoB NPHUPOJIHBIX OOBEKTOB. Paznuvarh

pa3Mepbl ITUX 00BEKTOB MO MOPSAIKY BETUUMHBI

6.3

Ctpouth 4epTekH K TeOMETPUUECKUM 33/1a4aM

6.4

[Tonp30BaTbCsl MPU3HAKAMM PAaBEHCTBA TPEYTOJBbHUKOB, UCIOJIB30BaTh
NPU3HAKH U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPH PEILICHUN

3a1a4

6.5

[IpoBoauTh  JOTMYECKHE  PACCYXKIEHUS C  HCIOJb30BaHHUEM

TrE€OMETPUUYECKUX TEOPEM

6.6

ITonb30BatbeA IIpU3HaAKaMu paBeHCTBa IIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIHMAaHbI, MPOBEIEHHONW K THIIOTEHY3€

IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenary NMapauieTbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPHIE
oOpasyeTr ¢ HUMHU cekymias. Onpeneniars NapayielbHOCTh MPSMBIX C
MOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHOM MPSMOM 0 TOYEK

JOPYroU NMpsIMOU

6.8

Pemrate 3a1aun Ha Ki1eT4aToi Gymare

6.9

HpOBOIII/ITB BBIUMCJICHHUA W HAXOJHWTb YHCIIOBBIC U 6yKBeHHI>I€
3HA4YCHHA YIJIOB B TCOMCTPHYCCKUX 3aaadaX C HCIIOJIB30BAHUEM

CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOI'OYIOJBHHUKOB, CBOWCTB YIJIOB,




0o0pa30oBaHHBIX TMPH [EPECEUECHUU JBYX MapajIeNIbHbIX MPSIMBIX

ceKyllen. PemaTte npakTuyeckue 3a1a4ui Ha HaXO0KJICHUE YIII0B

6.10

Brnaners moHSATHEM TEOMETPUUECKOTO MECTa TO4YeK. YMETh
OTNpeAeNnsaTh OUCCEeKTPUCY YIJIa M CEPEeIUHHBIA MEePIEeHIUKYIAp K

OTPE3KY KaK FEOMETPUUECKHE MECTa TOUEK

6.11

@opMyIMpOBaTh ONPEIEIECHUS OKPY)KHOCTM M Kpyra, XOpabl U
auaMeTrpa OKPYKHOCTH, TIOJIb30BAaTbC HX CBONCTBaAMH. YMeETh

IMPUMCHATH 3THU CBOMCTBaA Ipu pCHICHUUA 3a1a4

6.12

Biagers NOHATHEM OINKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTb HaxomuTh €€ ueHTp. Ilomp3oBaTtbesd (akTamMum O TOM, UTO
OUCCEKTPUCHI YITIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJHON TOUYKE, U O
TOM, 4TO CEPEAMHHBIC NEPIECHIUKYISAPBI K CTOPOHAM TPEYrOJbHUKA

MIEPECEKAIOTCS B OJTHOM TOYKE

6.13

Bnagers mNOHATHEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BaThCs
TEOPEMOM O MEpPHEHIUKYISIPHOCTH KacaTeIbHOM U paauyca,

HpOBe,I[éHHOI‘O K TOYKEC KaCaHUA

6.14

[Tonb30BaTbest MPOCTEHIIMMU T€OMETPUYECKUMHU HEpPaBEHCTBAMH,

IIOHUMATh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJ

6.15

HpOBOIII/ITI: OCHOBHBIC TCOMCTPUYCCKHUC IMOCTPOCHHUA C IMOMOLIbBIO

UUPKYJIS ¥ JIMHEHKHU

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BHUbI IIGTLIpéXyl"O.]'II)HI/IKOB, ux 3JIEMCHTHI,

M0JIb30BATHCS UX CBOMCTBAMH Ipu pCHICHUN I'COMCTPUICCKHUX 3a1av

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECEUYCHUs MEOUaH TPEYroJIbHUKA

(eHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagers nonsTHEeM cpeaHeW JMHMM TpPEYroJlbHUKA W TpameluH,
MPUMEHATh HX CBOMCTBA NpPH pEUICHUH TE€OMETPUYECKUX 3ajad.

[Tons3oBatbes Teopemoit danieca U TeopeMold 0 MPONMOPLHOHATBHBIX




OTpE3Kax, MPUMCHATH UX JJIA pCHICHUA IIPAKTUYCCKUX 3a1a4

6.4

[IpumeHsaTh NpU3HAKKM MOA00US TPEYrOJIbHUKOB B  PEIICHUU

reoOMCTPHUYCCKUX 3aaaY

6.5

[Tons3oBatbesa Teopemoit [ludaropa s pemeHns reoOMeTpUIECKUX U
IPAKTUYEeCKUX 3a7ad. CTpouTh MaTEeMAaTH4YeCKyld MOJCIb B
MIPAaKTUYECKUX 3a7a4aX, CAMOCTOSTENIBHO AENIaTh 4EPTEX U HAXOAUTh

COOTBECTCTBYIOIIHE JJIMHBI

6.6

Bnagers moHSTHSIMM CHHYCa, KOCHMHYCa W TaHIE€HCa OCTPOro Yyria
MPSIMOYTOJIBHOTO TpeyroyiibHUKa. [lo/ib30BaThCAd 3THUMU MOHSITHUSIMU

AJId PCIICHU IMMPAKTUYCCKUX 3a1a4y

6.7

Boruucnsate  (pa3nuuHbIMU - crTOcOOaMM) TIIOMIAb TPEYroJIbHUKA |
IUIOIIAJ MHOTOYTOJBHBIX (uryp (moawp3ysach, Trie HEOO0XOAUMO,
KaJbKyIATOpOM). [IpUMEHSATh TOTyYCHHBIE YMEHHS B MPAKTHUYECKUX

3aadax

6.8

Bnagers MOHATUAMYU BIMCAHHOTO U LIEHTPAJIBHOTO YIJIA, UCIIOIb30BaTh
TEOpPEMBI O BIMCAHHBIX YIJIaxX, YriaX MEXIy XOpAaMu (CeKyIIHMH) H
yIie MEXIy KacaTeIbHOW M XOPAOH NPU PEIIEHUH T'€OMETPUYECKUX

3aga4

6.9

Biagers mNOHATHEM OIMCAHHOTO YETBHIPEXYIOJBHUKA, IPUMEHSTh

CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA TP PEIICHUHN 33124

6.10

[IpumeHsTh TONy4YEeHHBbIE 3HAHUS HA [PaKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJENIH AJiA 3aJad peallbHOW >KU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEeM Moao0us U

TPUTOHOMETPHH (TI0JIB3YSACH, IJI€ HEOOX0AUMO, KaIbKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOIl MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX
[IOMOILBIO PAa3JIUYHBIE JJEMEHTHl MPSAMOYTOJIBHOTO TPEYrOJbHHUKA

(«pemeHre  MPAMOYTOJBHBIX — TPEYroJbHUKOBY»). Haxomute  (c




IIOMOIIBIO KaJIBKy.HHTOpa) JAJIMHBI U YTJIbI JJI HETAOIMYHBIX 3HAUYCHUH

6.2

ITonb3oBatbest dopmynamu IIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECCTBOM ISl HAXOXKIAEHUS COOTHOLLICHUU

MCKAY TPUTOHOMETPHUYCCKUMHU BCIIMUMHAMU

6.3

Hcnons3oBark TEOPEMBI CHHYCOB M KOCHUHYCOB JUISl HaXOXICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

MPUMEHSTh UX MPU PELICHUN T€OMETPUUYECKHUX 3a/1au

6.4

Bnagers monsTHsSMH TIpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX
a7eMeHTOB TMOoA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBaMU TOI00MS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYHMCIATH JUTMHBI M HAXOAHWTH YTJIbI Y
nono6ubIX Quryp. IlpuMeHaTs CBOCTBa MOMO0MS B MPAKTHUYECCKHX
3aJa4ax. YMeTh TPHUBOIUTH MPUMEPHl MOAOOHBIX Quryp B

OKpY’KaroleM MHUpe

6.5

ITons30BaThCs TCOpeMaMu O IIPOU3BCACHHUU OTPE3KOB XOpHA, O

MIPOU3BEICHUU OTPE3KOB CEKYIIUX, O KBaJApaTe KacareJIbHOU

6.6

Ilonb30oBaTbcst  BEKTOpaMH, IIOHUMAaTb KX TEOMETPUYECKUH U
¢bu3nUecKuil CMbICT, TPUMEHITh UX B PEUICHUH T€OMETPUYECKUX U
¢uzndeckux 3amad. IIpuMeHATh CKaIspHOE NPOU3BEIECHHE BEKTOPOB

JUTSI HAXOXICHUS JJIMH U YTJIOB

6.7

ITons30BaThCs MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PEIICHUH IT'€COMCTPUYCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagerb TNOHATHSMH  TPAaBHJIBHOTO  MHOTOYTOJBHUKA,  JJTUHBI
OKPY>KHOCTH, JJIMHBI AYTH OKPY>KHOCTH W paJMaHHON Mepbl Yyria,
YMETh BBIYMCIATH IUIOMAAbL Kpyra u ero uyacteil. Ilpumensars

MOJIYYCHHBIC YMCHUA B MPAKTUYCCKUX 3aaav4ax

6.9

HaxomuThk ocu wiv EeHTpbl CUMMETPUH (QUTYP, TPUMEHSATH JABHKEHUS

IUIOCKOCTH B MPOCTEUIINX CIydasix

6.10

[lpuMeHATh TONMy4YECHHBIC 3HAHUS Ha TPaKTHKE — CTPOUTH
MaTeMaTU4ecKue MOJENU IS 33734 peajbHOM JKU3HH W MPOBOAMTH
COOTBETCTBYIOLIIME BBIYUCICHHS C NPUMEHEHHEM TMoxolusi u
TPUTOHOMETPHUYECKUX (YHKIMHA (HONB3YysACh, TJe HEOOXOIUMO,

KQJIBKYIJIITOPOM)




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
Hauansable noustus reomerpun. Touka, npsmasi, OTpPE30K, Jyd. YTros. Buasl
6.1 yrioB. BepTukanbHble U cMexHble yriabl. buccektpuca yrna. Jlomanas,
MHOTOYyrojbHUK. [TapamienbHOCTh U NEPIEHAUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbsle  ¢urypsl. OCHOBHBIE CBOHCTBAa OCEBOM CHMMETpHUH.
' [IpuMepsl cCHMMETPHUH B OKpYXKaIOLIEM MUPE
. OCHOBHBIE TMOCTPOEHHUSI C TOMOIIBIO LUPKYISd W JIMHEHKH. TpeyrojbHHK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOeIpeHHBII M PaBHOCTOPOHHMH  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' paBEeHCTBA TPEYTOJbHUKOB
6.6 CBoiicTBa M MPHU3HAKU MapajuieIbHbIX NPsIMbIX. CyMMa yIiiOB TPEYTrOJIbHUKA.
' BHemnue yriel TpeyrojapHUKa
[IpssmoyronbHblii  TpeyroapHuK. CBONCTBO MeauaHbl HPSIMOYTOJIBHOTO
6.7 TPEYroJIbHUKA, NPOBEAEHHOW K TrunoreHy3e. I[Ipu3Hakm paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsIMOYTOJIbHBIN TPEYrOJIBHUK C YIJIOM B
30°
HepaBencTBa B reomeTpuu: HEpPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopemMa o OousiblieM yriie ©u  OOJbIIEH CTOpOHE
TpeyrosnbHukKa. [lepneHauKymasp 1 HaKIOHHAs
60 I'eomerpuueckoe Mecto ToYek. buccekrpuca yrina ©  CcepeaUHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CcBoiicTBa. B3anmHoe
6.10 pacmoyioKeHue OKPYKHOCTH H npsmoi. KacarenpHass u cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIIMCAHHAs B yroj. BrnucaHHas W ONHCAHHAs OKPYKHOCTH

TpPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMSA

6 I'eomerpus

6.1 UYeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpsiMmoyronpHUK, pOMO, KBaJpaT, UX MPU3HAKA U CBOKWCTBA

. Tpanenusi, paBHOOOKas Tpamnenus, e€ CBOMCTBa U pu3Haku. [IpsmoyroabHas
' Tpaneuus

6.4 Meron yaBoenust Mmeauansl. LlenTpansHas cummerpus. Teopema Paneca u
' Teopema O MPONOPLUUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeYrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TomoGue TpeyroabHUKOB, Kod(hdumuent noxodus. [IpusHaku mnOHOOHS
' TpeyrojabHUKOB. [I[puMenenne nogo0us npu pereHnH NpakTHIecKuX 3a1a4
67 @opmynbl A8 IUIOMIAAM TPEYrojbHUKA, NapajerorpamMma, pomba u
' Tpaneuuu

63 CpoiictBa miomaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAACH
' moA0OHBIX PuUryp

60 Brruncnenue mioniagei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl I[ludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a]a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOrO yIJIa NPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TpHUrOHOMETpUYECKHE
¢ynkuuum yrinos B 30°, 45° u 60°

6.12 BrnucanHble W LEHTpaibHBIE YIUIBI, YIOJd MEXIY KacaTeIbHOH U XOpPIOH.
' VYTIubl MEeXAYy XOpJaMHU U CEKYILIUMU

6.13 Brniucannsie v onvcaHHbIEC YETHIPEX YTOJIbHUKHI

614 B3anmHoe pacnonoxkeHue IBYX OKpyxkHocTeld. Kacanwe OKpyX HOCTEH.

OOu1re KacaTenbHBIE K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsiemMblii 3JIeMEHT COIePKAHUSA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIbI IPUBEACHUS
Pemienue tpeyronbHukoB. Teopema KOCMHYCOB M Te€OpeMa CUHYCOB. Pelienue
6.2 MPaKTUYECKUX 3aJlad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue moaoowus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUN OTPE3KOB
' CEKyIINX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bextop, gmnuHa  (MOAynb) — BEKTOpa,  COHANpaBlEHHbIE  BEKTOPBI,
65 MIPOTUBOMOJIOKHO HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalliy HaJl BeKTopamu. PaznokeHue BeKTopa mo AByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkaysspHOe NPOU3BEACHUE BEKTOPOB, MIPUMEHEHUE ISt
' HAXO0XACHUS JUIUH U YTJIOB
JlekapTOBBl KOOPAWHATHI HA MJIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJAMHATaX, IEPECEUCHNE OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpJIUHAT U €ro
MIpUMEHEHUE
6.8 [IpaBuiibHBIE MHOTOYTOJTbHUKH
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BIYUCICHUE UIUH YT
' OKPYKHOCTEMN
6.10 [Imomane kpyra, cekTopa, CerMeHTa
611 JIBU>KeHHsS TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (31eMeHTapHbIe

npeactasienus). [lapamiensusiii nepenoc. [loBopor




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHMSI OCHOBHOM OBPA30OBATEJILHON IMPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O
o0miero oopaszopanus Ha ocHoBe PI'OC

YMeHHe OnepupoBaTh MOHATHUSAMU: MHOXKECTBO, IIOAMHOKECTBO,
Olepanyy HaJ MHOXKECTBAMHM; YMCHHME OIIEPUPOBATh MOHATHAMMU:
rpad, cBA3HBIN rpad, AepeBO, IMKI, NPUMEHSATh UX IMPH PEIICHUH
3aJja4; YMEHUE UCIIOIb30BaTh IpapUUEcKoe MPeICTaBICHUE MHOKECTB
JUIsL OTIMCAHMS PEAIbHBIX IIPOLIECCOB U SBJICHUH, IIPU PELICHUU 3a1ad

U3 IpYTux y4yeOHBIX MMPEIMETOB

YMeHHe onepupoBaTh MOHATUSMMU: OIPEACICHHUE, aKCHOMA, TEOPEMA,
JOKa3aTelIbCTBO; YMEHUE PpACIO3HABaTb MWCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IPUBOJUTH IMPHUMEPHl U KOHTPIPUMEPBL, CTPOUTH

BBICKAa3bIBAHHA U OTPULAHHA BBICKA3bIBaHHI

YMeHHe onepupoBaTh NOHATHSAMU: HATYpPAJIbHOE YHUCIO, IPOCTOE U
COCTaBHOE YHCJIO, JEJIUMOCTh HATYpaJIbHBIX 4YHCEN, IPU3HAKU
NeIMMOCTH, LIEJI0€ YHUCIIO, MOIYJh 4YHCIa, OOBIKHOBEHHAsl IpoOb U
JecsTuYHas Opo0b, CTAHIAPTHBINA BUJ YHCIA, PAallMOHAIBLHOE YHUCIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKUd KBaJIpaTHBI KOPEHB;
YMEHUE BBINOJHATH JEUCTBUS C  YHUCIAMH, CpPAaBHUBATh U
YHOOPSAIOYMBATh YHWCIA, MPEACTABIATh 4YUCIA HA KOOPAMHATHOU
NpsIMOM, OKpPYIJIATH 4YHUCJIA; YMEHHE JelaThb NPUKUIKY U OLEHKY

pe3ynbTaTa BRIYUCICHUN

YMeHHe onepupoBaTh MOHATHSIMHU: CTETIEHb C LEJNBIM ITOKa3aTeseM,
apu(pMeTHYECKII KBaJpaTHBII KOpEeHb, MHOTOWICH, ajredpanyeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYypaJbHOM CTEIEHH
Oonbllle €AMHUIBI, YMEHHE BBINOJIHATH pPAacdE€Tbl MO (opmysam,
npeoOpa3oBaHUsl LENbIX, JIPOOHO-pAllMOHATBHBIX BBIPAOKEHUH U
BBIPQKEHUI ¢ KOPHSAMH, Pa30KEHHE MHOTOWICHAa HAa MHOXXUTEIH, B
TOM 4HCJIE€ C MWCHONb30BaHWEM (OPMYT pPAa3HOCTH KBAaJgpaToB U

KBaJpara CyMMBbI U pa3HOCTH

YMenune ONCpUpOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHUE pellaTh JMHEHHbIE U KBaJpaTHbIE ypaBHEHUS,
IpOOHO-pALlMOHATIBHBIE YPABHEHUS C OAHON MEPEMEHHOM, CHUCTEMBI
IBYX JIMHEHHBIX YpaBHCHUH, JIMHEHWHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM UYHCJIE€ IPU PELIEHUH 3a/1ad U3 APYTrux MpeaMeTOB
U TIPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUI HM300paKeHUS peLIeHUN

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAMH: QYHKIUS, rpaduk QyHKIIUU, HYIU
byHKIUY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBIBaHWS, HAWOOJbIIEE W HaUMCHbIIEE 3HAUCHHS
¢byHKIHY; yMeHHe OTIepUpPOBATH MOHITHSIMU: npsiMast
MPONOPIIMOHAILHOCTh, JTMHEWHAsT (YHKIUS, KBaJpaTHudHas (QyHKIIHS,
oOpaTHasi TPOMOPLUOHATBHOCTb, Mapaboia, Trumepoosna; yMmeHue
CTpouTh rpaduku GYHKIIUHA, KCTIOIB30BaTh TPadUKH ISl ONIPEACIICHHS
CBOWCTB IPOILIECCOB M 3aBUCHUMOCTEH, JJIsl PELICHHs 3a/ad U3 APYTHX
Y4eOHBIX TPEIMETOB M pPEaJbHON JKU3HH, YMCHHE BBIPAKATh

(dbopMynaMu 3aBHCUMOCTH MEKy BETUYUMHAMU

YMenue ONepUpoOBaThH MOHSATUSMU: MOCJIEI0BATEIbHOCTD,
apudmernyeckass M TeoMeTpuyeckass  NPOTPecCUd;  yMEHHUe
WCIOJIb30BaTh CBOMCTBA TOCIEAOBATEIBHOCTEH, (HOPMYIBI CyMMBI U
o0miero 4jeHa MpU PElIeHUH 3ajad, B TOM 4YHCIEe 3ajad U3 APYTUx

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

YMeHnue pemars 3aaud pasHbIX THUIIOB (B TOM YHCIIE HAa IPOLIEHTHI,
JIOJAM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
MOKYTIOK U yCITyT, HAJIOTH, 3a]]a4i U3 00JIaCTH YIpaBJIE€HUS JIUYHBIMU U
CeMEHHBIMU  (HMHAHCAMM); YMEHHE  COCTABIIATh  BBIPAKCHHUA,
YpPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI IO YCJIOBHUIO  3aJayH,
MCCIIeIOBaTh MOJYYCHHOE PEIICHUE W OICHHMBAThH IMPABIONOAOOHOCTD

MOJIYYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATUAMHU: (UTYpA, TOUYKA, OTPE3OK, MpsAMasd,
Jyd, JIOMaHasi, yroj, MHOTOyTOJIbHUK, TPEYrOJIbHUK, paBHOOEAPECHHBIH
U PABHOCTOPOHHUM TPEYTOJIbHUKH, IPSAMOYTOJbHBIM TPEYroJIbHUK,

MeiraHa, OUCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTONbHHUK,




napajuieniorpaMM, pomM0O, TpSIMOYTOJIBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMmeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
XKU3HHM, Ha HAXOXJCHUE T€OMETPUUYECKUX BEIMYHUH C MPUMEHEHUEM

M3y4YEHHBIX CBOMCTB UTYp U (PaKTOB

10

YMeHHe omepupoBaTh TOHATHSMH: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapajUIeIbHOCTh W TEPHEHIUKYISIPHOCTh TMPSMBIX,
yrod MEXIy TNpSAMBIMH, TEPIEeHAUKYISAp, HAKIOHHAS, TPOCKIHS,
nogobue ¢puryp, moo0HbIe TPEYTOIBHUKHA, CHMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOW; YMEHHE DPACIO3HABaTh PAaBEHCTBO, CHMMETPHIO U
nogobue ¢uryp, napauieIbHOCTh M NEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaroIeM MHUpe
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YMeHue onepupoBaTh IMOHATUSAMM: JUIMHA, PpAaCCTOSIHUE, YTOJd
(BeMMuUMHA yIja, CUHYC U KOCHUHYC yIja TPEYroJbHUKA), IUIOLIAMb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKpPY)KAIOIIEM
MHUpE; YMEHHE NpPUMEHATh (OpMynabl TepuMeTpa U IUIOMIAAU
MHOTOYT'OJIbHUKOB, JIJMHBI OKPY)KHOCTH W IUIOIIAJM Kpyra, oObema
IIPSIMOYTOJIBHOTO TAapaJUIeNENUIENa; YMEHUE NPUMEHATh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHUKA,
teopemy Iludaropa, TpPUroOHOMETPHUECKHE COOTHOLICHHUS  JUIA

BBIYMCIICHUS JUTMH, PACCTOSTHUM, IITONIaaeH

12

YMenne wu300pakarb IUIOCKHE (QUTYpBI W HX KOMOHWHAIUH,
NPOCTPAHCTBEHHBbIE (UTYPBl OT pPYKH, C TIOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M  OJICKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIU

CHUMBOJIbHOMY OIMIMCAHUTIO
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YMenue onepupoBaTh MOHATHSAMHU:  TNPSAMOYTojbHash  cHUCTEMa
KOOpJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BEICHUE BEKTOPOB;
YMEHHE HCIOJB30BaTh BEKTOPHI W KOOPAWHATHI AJIS TPEICTABICHUS
JaHHBIX M pEIIeHUs 3aJady, B TOM YHCIE M3 JPYrHMX Yy4eOHBIX

IIPEAMETOB U peajbHOM JKU3HU

14

YMeHue omnepupoBaTh IOHATUAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
qUarpaMMbl, TaOnWIBl, cpeaHee — apudMeTHYecKoe, MeIuaHa,
HauOoJiplllee ¥ HAaUMEHbIIee 3HAYCHHUS, pa3Max YHCIOBOTO Habopa;

YMEHHE  U3BJIEKaTh, HMHTEPIPETUPOBaTH M  MPeoOpa3oBHIBATH




MHpOpMAlLMIO, MPEJICTABICHHYI0 B Taliuuax M Ha JuarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKHU pEaJbHBIX IPOLECCOB U
ABJICHUH; yMEHUE paclo3HaBaTh M3MECHUUBBIC BEJIMYMHBI B

OKPY’KaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMU: CIyYalHBIH OMBIT (CIy4aiHbIH
OKCIIEPUMEHT), DJEMEHTAPHOE COOBITHE (PJIEMEHTApHBI HCXO.)
CIIy4allHOTO OIbITA, CIIy4ailHOE€ COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HAXOAWTb BEPOATHOCTU CIY4YalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHE pelaTh
3aJjaud METOJIOM OpPIaHM30BAaHHOIO Iepedopa M ¢ HCIOJIb30BAaHUEM
IIpaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBATb BEPOSTHOCTH pPEATbHBIX
COOBITHM M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKPYXAlOIIEeM MHUPE M B JKU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBHCHUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIINX YUCEI U €T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BBHIOMpATh MOIXOMSIINN H3Y4EHHBIH METON JUIsl PELICHHS
3ala4¥, NPUBOJUTH NPUMEPBI MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTACIBHBIE BBIJAIOIIHECS  PE3YJbTaTHI,
IIOJIy4YEHHBIE B XOJ€ pa3BUTUSA MAaTEMaTUKU KaK HAayKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTE€YECTBEHHOMN

U BCEMUPHOU UCTOPUH




HEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

1 Yucna v BBIYUCIECHUS

1.1 HarypanbsHble u nenbie yucina. [Ipu3zHaku 1eIMMOCTH LEIBIX YUCel

1 OObIKHOBEHHBIE M JECATHYHBIE  JpOOHM,  MPOIEHTbI, OECKOHEUHBIE
' epUOANYECKUE IpooH

3 Panmonanbubie uymcna. Apudmernyeckue omepandd ¢ parMoOHAIbHBIMU
' YUCIaMu

14 HevictBurensHple 4yucia. ApupMETHYECKHE ONEpaluh C JICHCTBUTEILHBIMU
' YUCIaMHu

s [TpuOnmkE€HHbIE BBIUMCICHUS, TMpaBUia OKPYIJICHUS, MPHUKUIKA W OIEHKa
. pe3yabpTaTa BEIYUCICHUM

2 Anrebpandyeckue BhIpaKEHUS

2.1 BykBeHHBIE BbIpaXKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ uenbiM mnokaszateneM. CTENEHb C PAMOHAIBHBIM [MOKA3aTEJIEeM.
' CaoiicTBa cTeneHun

2.3 MHorouseHsl

2.4 Anrebpanyeckast 1poOb

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
' apupMeTUYECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHUs U HEPABEHCTBA

31 Llenbie u apoOHO-panMOHANbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
' ypaBHEHUH

15 Llenbie u npoOHO-paloHaibHble HepaBeHCTBAa. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3amau
4 UucnoBble NOCIIEI0BATEILHOCTH

4.1 ITocnegoBaTeIbHOCTH, CIIOCOOBI 3aMaHU OCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W TeoMeTpudeckas mnporpeccuu. dDopmyna  CI0XKHBIX




MIPOLEHTOB

5 DyHKIUH
Oynknus, crnocoObl 3amanHus  GyHkumn. ['padux  dyakumm. OO6macTh
ompeiesieHUs 1 MHOXKeCTBO 3HaueHur ¢yHkuuu. Hymn dyakuun. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKIHH. MakCUMyMbl U
MUHUMYMBl (yHKIMH. Hanbosbinee M HauMeHbllee 3HAUeHUE (YHKIMM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MJIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHuK
7.3 MHOTroyrojapsHUKN
7.4 OKpYKHOCTb U KPYT
7.5 N3MepeHne reoMeTpruueCKUX BEJTMYNH
7.6 BexTops! Ha TII0CKOCTH
8 BepositTHOCTB U cTaThCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomMOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA
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