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Pazgen 1. IOACHUTEJBHASA 3AIINCKA

I'eomeTpust Kak OOUH M3 OCHOBHBIX PAa3/EiIOB IIKOJBHOM MAaTeMaTUKH, UMEIOLIUN CBOEH
LeNbl0 O0ECeunTh H3yYEHHE CBOMCTB M pa3MepoB (QUIYp, MX OTHOIIEHHH M B3aUMHOE
pacroJio’)KeHUe, OMMPAETCS Ha JIOTUYECKYH0, J0Ka3aTelbHYI0 JHMHMIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs 3aKIIIOYAeTCs B TOM, UTO OOyJarouuiics
YUUTCS TPOBOAMTH JOKa3aTENIbHbIE PpACCYKJIEHHUS, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHUs,
JIOKa3bIBaTh HMCTHHHBIC YTBEPXKICHHS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOJIUTH
paccyXeHUs «OT MPOTUBHOIO», OTJINYATh CBOMCTBA OT NMPU3HAKOB, (GOPMYIMpPOBATH OOpaTHBIE
YTBEPKICHHUS.

Bropoii nenbio u3ydeHusi reoMeTpun SBJISIETCS] UCIOJIb30BaHNUE €€ KaK MHCTPYMEHTAa MpHU
pElIeHNH KaK MaTeMaTH4eCKHX, TaK M NPaKTHUYECKUX 3a/lady, BCTPEYAIOUIMXCS B peajbHOU
Ku3HU. OOydaromuiics JOKEH HaydyuThCsl ONpPEIENUTh TeOMETPUYECKYI (pUrypy, ommcarb
CIIOBAaMU JaHHBIA YepTEX WM PUCYHOK, HAWTU IUIONIA/lb 3€MEJIBHOTO Y4acTKa, paccuuTaTh
HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO KaOens wuiu TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BBIUYMCIUTENbHAS JTUHUS B M3YYEHUH T€OMETPHH.
[Ipn pewmeHuu 3a7ad  OPAKTHYECKOTO  XapakTepa OOydaromMiics y4UTCS  CTPOUTH
MaTeMaTUYeCKHE MOJICIH pEAbHBIX JKA3HEHHBIX CHTYyalldd, MPOBOIUTH BBIYHCICHHUA H
OIICHMBATh aJIeKBaTHOCTD MOJIyYEHHOTO PE3y/bTaTa.

KpaifHe Ba)XHO TOTYEPKUBATH CBSI3M TEOMETPHU C JPYTUMH YYeOHBIMH TpPEIMETaMHU,
MOTHBUPOBAaTh  HCIOJB30BAaTh  OMNpEAEICHHS  TI'eOMETpHUYecKUX (Uryp W  TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJTYYCHHbIX YMEHHUI B GU3MKE U TEXHUKE. DTU CBSI3U Haunboliee
SPKO BUJIHBI B TeMax «BekTtope», « TpUroHoMeTprueckre COOTHOIICHUS», «MeToa KOOpAUHAT
u «Teopema [Tudaropay.

Vuebnniii kypc «['eomeTpus» BKITIOYAET CICAYIOIIME OCHOBHBIC Pa3feNibl COJEPIKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHMe TreOMETPUYECKHX BEIUYHHY,
«/lexapToBBl ~ KOOpIMHATBl HA IJIOCKOCTW», «BekTopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MOA00OUM.

Ha uzydenue yueO6HOTO Kypca «I'eomerpusi» orBoauTcs 136 daca: B 8 kimacce — 68 dacoB
(2 yaca B Henen0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



Paznen 2. COAEP’KAHUE OBYYEHUS.
8 KJIACC

UYerslpéxyronbpauku. [lapamienorpamM, ero npu3Haku M cBoWcTBa. YacTHele cilydan
napajuiesorpaMmMoB (IpsAMOYTOJIbHUK, poMO, KBaJpar), UX IpU3HAKU U cBoiicTBa. Tpamenus,
paBHOOOKas Tparemnus, e€ cBOMCTBa U nmpu3HaKku. [IpsMoyroapHast Tpamenws.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema dDaneca u TeopeMa o
IIPOMOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUY TpEyroyibHUKA U Tpareuuu. LleHTp macc TpeyrosbHUKa.

[Tonobue TpeyronpHukoB, kodhduimeHT noaodus. [IpuzHaku mogoOus TPEeyroabHUKOB.
[Ipumenenue nonoOus Npy pelIeHud NPaKTUIECKUX 3aad.

CpoiicTBa miomaaed reomerpudeckux ¢uryp. @opmynsl Ui IUIOLMIAAW TPEYroJibHUKA,
napajuiesorpamMmma, pom6a u Tpanernuu. OTHOIIEHUE TUIOMAAEH T0100HBIX QUTYD.

Boruncnenue miomanei TpeyroJbHUKOB M1 MHOTOYTOJIbHUKOB Ha KileT4aToi Oymare.

Teopema [ludaropa. Ilpumenenue teopemsl [ludaropa npu perieHny NpakTHYECKUX
3ajad.

CuHycC, KOCHHYC, TAHT€HC OCTPOTO yrJia MpsIMOYTOJIBHOTO TpeyroybHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAeCTBO. Tpuronomerpuueckue Gpyakmun yrios B 30, 45 u 60°.

BrmcanHubie ¥ IEHTpaIbHBIE YIUIBI, YTOJ MEXK/y KacaTeNbHOM U XOPAOH. YTIIbI MEXIY
XOpJaMH U  CEeKyIIMMH. BrucaHHble U ONUCaHHbIE YETHIPEXYTrOJbHUKH. B3aumHoe



pacmoJio’)keHue JABYX OKpyxkHocTei. Kacanue okpyxknocteil. OOmme KacareiabHbIe K JIBYM
OKPYXHOCTSIM.
9KJIACC

Cunyc, xocunyc, Ttanrenc yrioB oT O mgo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIbI IPUBEICHUS.

Pemrenne TpeyronpHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemeHue
MIPaKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TEOPEMbBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nopodus. [logodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEIEHUN OTPE3KOB CEKYIIHX,
TeOpeMa O KBaJipaTe KacaTeJIbHOI.

Bextop, anuHa (MOIynb) BEKTOpa, COHAINpPABJICHHBIE BEKTOPHI, MPOTHUBOIOJIOXKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPALMU HaJ
BeKTOpamu. Pa3nokeHue BeKTOpa Mo JABYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTOpa.
CkansipHO€ MPOU3BEAECHNE BEKTOPOB, IPUMEHEHNUE /111 HaX0K/I€HUs JJIMH U YTJIO0B.

JlexkapTOBbl KOOPAMHATHl HA IUIOCKOCTH. YpPaBHEHHS IMpPSAMOM M OKPY)KHOCTH B
KOOpJUHATAaX, epecevyeHre OKPYKHOCTEH U mpsiIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpYXHOCTHU. ['pajtlycHas U paauaHHas Mepa yria,
BBIUMCIIEHUE JJIMH OyT OKpyKHOCTel. [lnomane kpyra, ceKkTopa, cerMeHTa.

JIBUKEeHMs MJIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU QUryp (371eMeHTapHbIe PEACTABICHUS).
[TapannensHbiii nepenoc. [ToBopoT.



Paznea 3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Ppe3yJbTaTbl OCBOCHMSI IporpaMMbl ydueOHOro kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HMHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHUCKON MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUAM POCCHUUCKAX MAaTEMAaTUKOB H POCCHICKOU
MaTEeMaTHYeCKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKCHHUM B IPYTMX HayKaX W MPUKIIATHBIX
chepax;

2) rpaskIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITMIOJHEHUIO OOSI3aHHOCTEN TpakJAaHWHA W pealu3allid €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaxX (YHKIIMOHHUPOBAHUS PA3IHYHBIX CTPYKTYD,
SIBJICHUH, TPOIEAYp TPaxIaHCKOTO 00miecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHUEM JIOCTHKEHHUI
HayKH{, 0CO3HAaHHEM BOXXHOCTH MOPATbHO-ITHYECKUX MTPUHITUTIOB B JIEATEILHOCTH YIEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE y4acTHE B PEIICHWH MPAKTUYECKHX 3a/ad MaTeMaTHYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMaTHUYeCKOTO 00pa30BaHUs Ha MPOTSKEHUH BCel
KU3HU JJIS1 YCHEIHON Mpo¢ecCHOHANbHON IEATEIbHOCTH U Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHUEM HHIMBUIYaIbHOM TpaekTopuu oOpa3oBaHHUs U
KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCTIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETUYECKOMY BOCHPHUSTHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUM, pacCyK/IeHUI, YMEHUIO BUJIETh MaTeMAaTUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI' O MO3HAHUS

OpUEHTAIlel B JESITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX INpeACTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSL 4YEJIOBEKa, MNPUPOAbI M OOIIecTBa, MOHUMaHHEM
MaTeMaTH4eCKOH HayKH Kak cQepbl 4YeIOBEYEeCKOW [EeSTEIbHOCTH, 3TamoB e pa3BUTHS U
3HAYUMOCTHU JJISl Pa3BUTHUS LIUBUIIU3ALIMH, OBJIAJICHUEM S3bIKOM MAaTEMaTHKU U MaTeMaTHYeCKOM
KYIbTYpOH KaK CpEACTBOM IO3HAHUS MHpa, OBIAJCHUEM MPOCTEHIINMU HABBIKAMU
HCCIIeIOBATENIbCKON AeATEIbHOCTH;

6) ¢usuueckoe BocnuTanue, GopMHUpPOBaHHE  KYJIbTYpPbl  3I0POBbS U
IMOLMOHAIBHOTO 0J1arOnoJyqusi:

TOTOBHOCTBIO NPHUMEHATh MATEMAaTHYECKHE 3HAHHMS B MHTEpPECaX CBOETO 3/I0POBbS,
BEJICHUS 3JI0POBOTO 00pasa >KW3HU (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEXUM 3aHITHHA U
OTIbIXa, perynspHas Qusuveckas aKTHUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBhIKA peQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY M TaKOTO KE MpaBa JPYroro 4eloBeKa;

7) 3K0JIOrHYeCKOe BOCIIUTAHUE:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUM Ul pelleHus 3aqad B 001acTu

COXPAaHHOCTH OKPY’KAIOIEeH cpefibl, MJIaHUPOBAHMS MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX



HOCJICAICTBUI JJIsI OKPY)KAroLel cpeibl, OCO3HAHUEM III00aJIbHOTO XapaKTepa AKOJIOTHYECKUX
npo0sieM U MyTel UX pPelIeHuUs;
8) amanTanus K H3MEeHAIOUIMMCS YCJIOBHIM COIMAILHOI M PUPOTHOI Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCIIOBHSIX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETCHTHOCTH 4epe3 MPAaKTUUECKYIO JICSITEIbHOCTh, B TOM YHCJIC YMCHUE YUUTHCS Y APYTUX
JFOJIeH, MpUoOpeTaTh B COBMECTHOM JICSITEIBHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIICTCHIMU U3
OTIBITA JIPYTHX;

HEOOXO0JMMOCTBIO B (POPMHUPOBAHMH HOBBIX 3HAHHI, B TOM 4HCIe (GOPMYIUPOBATh UJIIECH,
MOHATHS, TUIMOTE3bl 00 O0BEKTAaX W SIBJICHUSAX, B TOM YHUCIEC paHEe HEM3BECTHBIX, OCO3HABATh
neuIHThl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHCE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CHTYaIlHIO, BOCIHPUHAMATH  CTPECCOBYIO
CHTYaI[MI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh MPUHHUMAEMbIC PEIICHHS U
JeNCTBHS, (OPMYITHPOBAThH U OIICHUBATH PUCKHU U MOCICICTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

ba3oBble Joruyeckue AeicTBUs:

® BBISBIIATH U XapaKTePHU30BATh CYIICCTBCHHBIC NMPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXIYy TMOHATHAMH, (HOPMYIUPOBATH OMPEICIICHUS IMOHSITHA,
yCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KiacCH(UKAIMU, OCHOBAHUS JJIsl 000O0IIECHUS 1
CpaBHEHWUSI, KpUTEPUH TPOBOIUMOTO aHAIIN3A;

® BOCIpPUHHMATh, (POPMYIHpPOBATH M MPEOOPa30BHIBATH CYXACHUS: yTBEPIUTEIbHBIC
OTpHIIATENIbHBIC, EIMHUYHBIC, YaCTHBIE U 00IINE, YCIOBHEIC,

® BBISIBJIATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TMPOTUBOPEYNsS B (aKTax,
JAHHBIX, HAONIONCHHUSIX W YTBEPXKACHUAX, IMpeiaraTb KPUTEPUU ISl BBISIBICHHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

e JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W WHIYKTHBHBIX
YMO3aKITIOYCHUH, YMO3aKIIIOYCHUH 10 aHAJIOTUH;

e pa30duparh JOKa3aTeIbCTBA MATEMATUYCCKUX YTBEPXKACHUH (PSMBIC U OT MIPOTHUBHOTO),
MIPOBOJIUTh CAMOCTOSITEIIFHO HECJIOKHBIC JIOKAa3aTelIbCTBA MAaTEMAaTHYECKUX (aKTOB,
BBICTpaMBaTh apryMEHTAIMIO, TPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OO0CHOBHIBATH
COOCTBEHHBIC PACCYKIICHHSI,

e BBIOMpATh CHOCOO pelieHus y4eOHOW 3amayn (CpaBHUBATh HECKOJIBKO BapUaHTOB
peleHusi, BEIOUpaTh HanOosee MOIXOAANINI ¢ YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTesbcKue 1eHCTBHS:

® CMOJNB30BaTh  BOMPOCHI  KAaK  HMCCIEAOBATEIbCKUH  WHCTPYMEHT  MO3HaHWUS,
(hopMynupoBaTh BOMPOCH], (GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
yCTaHAaBIUBaTh MCKOMOE U JaHHOe, (hOpMHUpOBATh THUIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJUTH IO CAMOCTOSATEIHHO COCTAaBIEHHOMY IUIAHY HECIOKHBIH DSKCIIEPUMEHT,
HEOONBINIOe WCCIEAOBAHHE TIO0 YCTAHOBJICHHIO OCOOCHHOCTEH  MaTeMaTH4eCKOro
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEKIY COOOI;



CaMOCTOSITENIBHO  (opMynHupoBaTh OO0OOIICHHMS ¥  BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOIIOJICHUS, MCCIEAOBAHUS, OLIEHUBATH JOCTOBEPHOCTh MOJIYyYCHHBIX
PE3yNIbTaTOB, BBIBOJOB U 0000IIECHUIA;

MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCa, a TAKIKE BBIABUTAThH MPEIIOIOKECHUS
0 €I'0 pa3BUTHHU B HOBBLIX YCJIOBHIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIITH HEIOCTATOYHOCTH U M30BITOYHOCTH MH(POPMAIINH, TAHHBIX, HEOOXOJMMBIX IS
pelIeHUs 3a/1a4H;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHPOPMALIUIO
Pa3IMYHBIX BUAOB M (POPM IPEIACTABICHUS;

BbIOMpaTh (GopMy IpeAcTaBICHUS UHPOPMAIMU U WUIIOCTPUPOBAThH pelllaeMble 3aauu
cXeMaMu, JuarpaMmmamu, HHOM rpa@ukoil 1 uX KOMOMHALIUAMY;

OIIEHMBATh HAJEKHOCTh MH(OPMALMK MO KPUTEPUSIM, MPEATIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJILHBIC y‘{eﬁﬂble aelcTBHUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATH CYXICHHS B COOTBETCTBHUHU C YCIIOBHSIMH W IEISTMHU
oOmIeHus, SICHO, TOYHO, TPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHS B YCTHBIX U
MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10 XOJy PEIICHHS 3a7add, KOMMEHTHPOBATh
MTOJTy4EHHBIN pe3ybTaT;

B X0Jie 0OCYKJICHUS 3aJaBaTh BOTPOCHI 0 CYIIECTBY OOCY)KIaeMOUW TEMbI, TPOOIIEMEI,
perraeMo¥ 3aj1a4uu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TOWCK PEIICHHUS, COMTOCTABIIATh
CBOM CYXXJECHHS C CY)KIECHUSIMU JIPYTUX YYaCTHHUKOB JIMANOra, OOHApYKHWBATh paziuyue
U CXOJCTBO TO3MIMHA, B KOpPpPEeKTHOW ¢dopMe (GOpMyIupoBaTh pa3HOIIACHSA, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3a/lauM, SKCIEPUMEHTa, MCCIEIOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (GopMaT BBICTYIUIEHHS C Y4E€TOM 3aJay MPE3EHTAluU U
0COOCHHOCTEN ayJUTOPUH;

MMOHUMATh ¥ UCMHOJIb30BaTh MPEUMYILECTBA KOMAHTHOW M MHAUBHUAYaIbHOU pabOTHI MpH
pelIeHnH y4eOHbIX MaTeMaTHUECKUX 3a/ay;

MPUHUMATD 1IeJIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThl, pacrpenensTh BUIIbI paboT, JOrOBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yNbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH ;

y4acTBOBATh B TPYMIOBBIX (popmax paboThl (00CykaeHus1, 0OMEH MHEHHUSIMH, MO3TOBBIE
HITYPMBI U IPYTHE), BBIIOJHATH CBOIO YaCTh paOOThl M KOOPAHMHUPOBATH CBOU JACUCTBUS
C IpYrUMH 4YJIeHaMH KOMaH]bl, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMI TPOIYKT
[0 KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aWMOICHCTBUS.

PeryasiTuBHBIC YHHBepCaJIbHbIC Y4eOHbICe el CTBUS

Camoopranmn3anus:

CaMOCTOSITEJIBHO COCTaBJATh IUIAH, JITOPUTM peUIeHHs 3adadu (WM €ero 4vacTb),
BBIOMpATh CMOCOO pemeHus ¢ Y4€TOM HUMEIOIIUXCS PECYpCcoB M COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BAapPUAHTBHI PEIICHUH C y4ETOM
HOBOH MH(OpPMAITHIH.

CﬁMOKOHTpOJ’Ib, 3MOLHNOHAJBbHBINA HHTEJJIEKT:



® BJAJIETh CIIOCOOAMHU CAMOIPOBEPKH, CAMOKOHTPOJIA IMPOLECCa U pe3yabTaTa PerIeHUs
MaTeMaTHUYEeCKOM 3a1a4uH;

® TPEIBUACTH TPYJHOCTH, KOTOPBbIE MOTYT BO3HHUKHYTh NpPU PEUICHUM 33Ja4d, BHOCHTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB, HAMJICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OIICHMBATh COOTBETCTBHE PE3YJIbTaTa ACATEIBHOCTH TOCTABICHHOW IIETH M YCIOBHSM,
OOBSICHATH MIPUYUHBI JOCTIKEHUS WIIM HEJOCTIKECHUS LIEJTH, HAaXOAUTh OIINOKY, 1aBaTh
OIICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K koniy oOydenus B 7 KJjacce OOyJarOUUMHCA TOJYUUT CIEIYIONIUE TMPEIMETHBIE
pe3ynbTaThI:

Pacrio3naBate u3ydeHHBIE TEeOMETpUYECKHE (UTYpBI, OMNPENeNsITh HMX B3aUMHOE
pacrosio’KeHrue, M300pakaTb TEOMETpUYECKHe (UTYpHI, BBIMOJIHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsTh JNHMHEWHBICE W YIJIOBBIE BEJIMYMHBI. PemaTth 3aaun Ha BBIUKCICHHUE JJIMH
OTPE3KOB U BEJIUYHH YTJIOB.

Jlenath TpyOyI0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJTUYUH MPEIMETOB B PEaTbHOUN KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuyaTh pazMepsl STUX 0OBEKTOB MO MOPSAKY BETUINHBL.

CTpouTh 4epTEXKHU K TECOMETPUUECKUAM 3a7[a9aM.

[Tonp30BaThCcsi TpU3HAKAMU PABEHCTBA TPEYrOJHHUKOB, HCIOIL30BATh TNPU3HAKA U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIbHUKOB MPHU PEIICHUU 3a]1ay.

[IpoBOIUTH TOTHYECKHE PACCYKIEHUS C UCIIOIb30BAaHHUEM F€OMETPHUECKUX TEOPEM.

[Tonb3oBaThcsi MpHU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB, CBOHCTBOM
MEJHMaHbl, TPOBEIEHHOW K THUIOTEHY3€ MPSIMOYIOJBHOTO TpPEYroJbHHKA, B PpEIICHUU
reOMEeTPUUECKUX 3a/1ay.

Onpenenars napajuiebHOCTh HPSIMBIX C MOMOIMIBIO YIJIOB, KOTOpbIE 00pa3yer ¢ HUMHU
cekymas. OnpenensiTh NapamuieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJIHOM IPSIMOM JIO TOYEK APYrod MpsMO.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYUCICHHUS U HAXOJUTh YUCIOBble M OyKBEHHBIE 3HAUYEHHS YIJIOB B
FeOMETPUYECKUX  3aJayaX C  HUCIHOJB30BaHUEM CYMMBI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYTOJILHUKOB, CBOICTB YIJIOB, OOpa3oBaHHBIX MpU MEPECeUCHUH MABYX MapajlieIbHBIX
MPSIMBIX CEeKyIIel. PemiaTs mpakTuueckue 3agaun Ha HAXOXKICHUE YTIIOB.

Brnagets nmoHATHEM T€OMETPUYECKOTO MECTA TOUEK. ¥ METh ONpeAeNsTh OMCCEKTPUCY yria
U CEepEeIUHHBINA MEPIeHIUKYISAP K OTPE3KY KaK TeOMETPUUECKHE MECTa TOUECK.

DopMyIHpOBaTH OMpEACTCHUsI OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKpPY>KHOCTH,
M0JIb30BaThCS X CBOMCTBAMU. YMETh IPUMEHSTh 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bragete moHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
uentp. [lonp30BaTecs akTaMu 0 TOM, 4TO OMCCEKTPUCHI YTIOB TPEYTOJbHUKA MEPECEKaloTCs B
OJIHOW TOYKE, U O TOM, YTO CEpPEIMHHBbIE NEPHEHAUKYISAPbl K CTOPOHAM TpPEYroJbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete noHSATMEM KacaTeIbHOM K OKPY)KHOCTH, IIOJIb30BaThCA TEOPEMOU O
MEePIEHUKYISIPHOCTH KacaTeJIbHOW U paJuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaTbcsi MPOCTEUIIUMU  TE€OMETPUUYECKUMHM  HEPABEHCTBAMHU, MMOHUMATh UX
MPAKTUYECKUIA CMBICIL.



[IpoBOIUTH OCHOBHBIE FEOMETPUUECKUE IOCTPOEHUS C IIOMOILBIO HUPKYJISL U JIMHEHKU.

K xonmy oOyuenuss B 8 kJjacce oOy4aromuiicsi MOJYYUT CIEAYIOUIME INpPEAMETHBIC
pe3yJabTaThl:

Pacrio3HaBaTh OCHOBHBIE BH[Ibl UYETBIPEXYTOJIBHUKOB, UX 3JEMEHTHI, IOJb30BaTbCA HX
CBOMCTBaMH IPH PEIIEHUN T€OMETPUUYECKUX 3a]1ay.

[IpumeHsTh CcBONCTBA TOYKM IIE€PECEUEHUs] MEIUaH TpeyrojibHWKa (LEeHTpa macc) B
pelIeHNH 3a1au.

Bragets nmonATtueM cpefHeil JIMHUM TPEYrojabHUKA U Tpanelyu, MPUMEHSITh UX CBOMCTBA
IIpY pelIeHUuM TreoMeTpudeckux 3anad. llomb3oBareesa Teopemon @aneca U TEOpeMOH O
MIPOTNIOPIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX VIS pEICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKU 110100UsI TPEYTOJIbHUKOB B PELLIEHUU N'€OMETPHUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoil I[ludaropa st pemieHuss reoMETpPUYECKUX U MPAKTUYECKUX
3ama4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3aJadaX, CaMOCTOSITENIbHO JeJaTh
4epTEX U HaXOUTh COOTBETCTBYIOIINE JITHHBI.

Bnagerp moHATHMSMU CHUHYCa, KOCMHYCa M TaHI€HCAa OCTPOTO Yrjla MpsIMOYTOJbHOIO
TpeyrojpHuka. [lonp30BaThCs STUMH MOHATHAMHU JUIA PEIICHUS IPAKTUUECKUX 3a/1a4.

Beruucnsate (pa3mMyHBIMH - CIOCOOAMH)  TUIONIAAbL  TPEYroJIbHMKA UM IJIOMIATH
MHOTOYTOJIbHBIX ~ Guryp (Toip3ysich, TA€ HEOOXOAMMO, KaldbKyasaTopoMm). I[IpumeHsTH
MOJIyY€HHbIE YMEHUS B MIPAKTUUECKUX 3aa4ax.

Bnagerp MOHSTUSIMM BIOUCAaHHOTO M UEHTPAIbHOIO YIjia, HCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX yIJax, yrilax Mexay XopAaMu (CEeKyIMMH) U yrile MeXIy KacaTelbHOW U XOpAoi
MIPH pElIeHUH T€OMETPUUECKUX 3a/1ad.

Brnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHATH CBOIMCTBA OMKUCAHHOTO
YeThIPEXYrOJIbHUKA MIPH PELICHUH 3a/1a4.

[IpuMeHsTh MoJlydeHHBbIE 3HAHWSA Ha MPAaKTHUKE — CTPOUTh MaTeMaTHUeCKUe MOJENH s
3a/1a4 peasbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOJ00Ms
Y TPUTOHOMETPHH (TIOJIB3YSICh, T1e HEOOX0IMMO, KaTbKYJISITOPOM).

K xoniy obOyuenus B 9 kilacce OOydyarolIUICS MOJYYUT CICAYIOIINE MpeIMEeTHbIE
pe3yIbTaThI:

3HaTh TPUTOHOMETpUYECKHUE (YHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C HMX MOMOIIbIO
pa3IMyYHbIE  AJEMEHTHl  MPSMOYTOJBHOIO  TPEYroJibHMKA  («pElIeHHe  MPSAMOYTrOJIbHBIX
TPEYroJbHUKOBY»). HaxomuTh (C MOMOIIBIO KalbKyJasTOpA) IJIMHBI M YTJIbI JJISi HETAOIWYHBIX
3HAYCHUU.

[Tonb3oBatbest popmyliaMu MPHUBENECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBOM
JUIS HAXOXKICHUSI COOTHOIICHUN MEX/1y TPUTOHOMETPUYECKUMU BEIMUYNHAMHU.

Hcnonb30BaTh T€OpeMbl CHHYCOB U KOCHHYCOB ISl HAXOXICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («PEIIeHUEe TPEYTrOJIbHUKOBY), MPUMEHSATh UX MPH PEHICHUH TE€OMETPUUYECKUX
3azad.

Brnagers moHsATHAME MpeoOpa3oBaHUs MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB MOJA0OHBIX
¢uryp. [lonp30BaThcs cBOWCTBAMU MOAOOHS MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUTHHBI U
HaXOJHUTh YIIbl y MOA0OHBIX (uryp. IlpuMeHaTs cBoicTBa MoI00MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOIUTH PUMEPHI TOJOOHBIX GUTYP B OKPYXKAIOIIEM MHpE.

Ilonb30BaTbesl TeOpEMaMu O NMPOU3BEIACHUHM OTPE3KOB XOPJ, O IPOU3BENEHUU OTPE3KOB
CEKYIIMX, O KBaJpare KacaTeJIbHOM.



[Tonmp30BaTbcs BEKTOpAaMH, MOHUMAaTh HUX TEOMETPUYECKHA W (PU3MUECKUH CMBICT,
OPUMEHATh WX B PEIICHHH TeOMETPUYECKHX W (pu3mueckux 3anad. [IpuMeHsATh cKalsipHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAXO0XKICHUS JUIMH U YIJIOB.

Ilonp30BaTbCcsi METONOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro B PEIICHUH
F€OMETPUYECKHUX U NTPAKTHUYECKHX 3a/1a4.

Bnagers MoHATHSAMU NPaBUIBLHOIO MHOTOYIOJIBHHUKA, JJIUHBI OKPY)KHOCTH, JJIMHBI AYyTd
OKPYKHOCTHM M paJMaHHOM MEpBI yIVIa, YMETb BBIYMCILATH IUIOIIAJb KPYra M €ro 4acTeu.
[IpuMeHATH MOTy4YEeHHbIE YMEHUS B IPAKTUUECKUX 3a]auax.

Haxomuth ocu (wiM LEHTpPBI) CUMMETPUH (DUTYp, NPUMEHSTh IBUKEHHS IUIOCKOCTH B
MPOCTEMIINX CITydasIX.

[IpuMeHATH MONMy4YeHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTH MAaTEMAaTUYECKUE MOJAEIU IS
3a/1a4 peajbHOU )KM3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIEHUS C IPUMEHEHUEM 101001
U TPUTOHOMETpUUYECKUX (PYHKIUH (MOJIB3YsCh, e HEOOX0IUMO, KAIbKYISITOPOM).



Pa3nen 4. TemaTnueckoe njiaHupoBaHue.
8 KIIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 12 1 0
CTHIPEXYTOILHIIH https://m.edsoo0.ru/7f417e18
, Teopema ®aneca u TeopeMa o ] . . . BuGmorexa LIOK
MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
; Hzomoanb. HE;XO}K,HCP(I)I/IZ m:)omaz[eﬁq) y . . BuGmorexa LIOK
TPEYTOTBHHEOR H MEOTOYTOIBIRIX (HIYP- https://m.edsoo.ru/7f417e18
[Tnomraamu mogoOGHBIX GUTYP
Teopema IIudaropa u Havana bubmuorexa [JOK
4 10 1 0
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Biucanublie u
5 OIKMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 0 bubnuoreka [JOK
KacarenbHbie kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEHN
bubnuoreka [JOK
6 I1 600 i 4 1 0
ORTOPCHHE, GRODIMEHIC SHARHH https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOTPAMME
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https://m.edsoo.ru/7f417e18
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9 KUIACC

I[TPOTPAMME

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 Tpuronometpus. Teopembl KOCUHYCOB U 16 1 0 bubnuorexa [JOK
CHHYCOB. Pellienue TpeyrojsHUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue noaoOusi. Merpuueckue 10 1 0 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1 0
CITOPET https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
4 9 1 0
JlexkapTOBbI KOOPIMHATHI Ha MIIOCKOCTH httos://m.eds0o.ru/7f41a12¢
- [IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA . . Bu6morexa LIOK
ORPYAHOCTH H Hnomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomazei
bu6mmoreka [JOK
6 6 0
JlBIietin II0CkoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 00600IICHNME, 7 5 0 bubnnoreka [JOK
CHCTEMATU3ALMS 3HAHU I https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 5 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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PA3JIEJI 5. IOYPOYHOE IINTAHUPOBAHHUE.

8 ki1ace
N KounyecTBo yacoB Jlara JJleKTPOHHBbIE HU(PPOBbIE
Tema ypoka Konrpoasubie | IIpakTnuyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl

1 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuorexa [JOK
CBOMCTBa https://m.eds00.ru/88671af2

9 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0

3 [Tapannenorpamm, ero nNpu3Haku U 1 bubmuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTtHble citydan

4 napajuieJIorpaMMOB 1 bubmuorexa [JOK
(TIpAMOYTOJILHUK, pOMO, KBapaT), https://m.edsoo.ru/88671dea
UX IPU3HAKHU U CBOMCTBA
YactHble citydan

5 MapajjIeIorpaMMoB 1 bubmuoreka [JOK
(IpAMOYTOJILHUK, pOMO, KBaJpaT), https://m.eds00.ru/88671f20
UX MIPU3HAKU U CBOICTBA
YacTtHble cityyan

5 MapajyieIorpaMMoB 1 bubnuoreka [JOK
(IPSIMOYTOJILHHK, POMO, KBaIpaT), https://m.edso0.ru/8867209c
UX MPU3HAKU U CBOMCTBA

bu6mmoreka [JOK

! T paner 1 https://m.edso0.ru/88672358

8 PaBHOOOKas ¥ IPSAMOYTOJIbHAS 1 bubnuorexa [IOK
Tpamnenuu https://m.edso0.ru/8867252e

9 PaBHOOOKas ¥ MPSAMOYTOJIbHAS 1 bubnuorexa [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e

Tpaneuuu https://m.edso0.ru/88672858
bubnuorexa [JOK
10 Metox yaBoetis MeAatbt https://m.edsélc).ru/88672b14
11 [lenTpansHas cummMmeTpus bubmmorexa IOK
https://m.eds00.ru/88672b14
12 KOHTpO{II)HaSI paboTa 1o Teme bubnnorexa [JOK
"UeTbIpEXyroabHUKN" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOTOPIMOHATIBHBIX OTPE3Kax https://m.edso0.ru/8867337a
14 Cpennsist nuHUA TPEYroJIbHUKA bubmmorexa LIOK
https://m.edso0.ru/88672e0c
15 Cpennsist TMHUS TPEYTOJIbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpanemnus, e€ cpeaHsiss TUHUS bubamorexa LOK
https://m.edso0.ru/88672358
17 Tpanenus, e€ cpeaHsis TUHUS Bubmmorexa LIOK
https://m.edso0.ru/88673064
18 [IponopuoHanbHBIE OTPE3KU bubmmorexa LIOK
https://m.edso0.ru/88673794
19 [IponopuoHanbHBIC OTPE3KU bubmorexa IOK
https://m.edso0.ru/88673794
20 LlenTp Macc B TpeyroJibHUKE Bubmmorexa LIOK
https://m.edsoo.ru/886738fc
bu6mmoreka [JOK
2l HMozobisie TpeyrombsHicn https://m.edsoo.ru/88673a78
29 Tpu npuznaka nogo6us bubnuorexa [IOK
TPEYroJbHUKOB https://m.edso00.ru/88673bae
23 Tpu npuznaka nogoous bubnuorexa [IOK



https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
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TPEYroJIbHUKOB

https://m.eds00.ru/88673d52

Tpu npusHaka noao0us

bubmmoreka [{OK

24 TPEYroJbHUKOB https://m.edso0.ru/8867400e
o5 Tpu npusHaka noxo0us
TPEYTrOJIHLHUKOB
26 [Ipumenenue noaoous npu
pEIICHUH TIPAKTHYECKUX 33124
97 KonTponsnas pabora no teme bubnuorexa [JOK
"TTog00HBIE TPEYTOIBHUKH" https://m.edso0.ru/8867445a
28 CBoiicTBa 1UIOMIaIEH bu6moreka [IOK
reOMETPUYUECKHUX QUTYP https://m.edsoo.ru/886745fe
29 Dopmyabl IS TIOMAAN bu6moreka [IOK
TPEyroJibHUKa, apajieiorpaMma https://m.edso0.ru/88674860
30 Dopmyabl IS TIOMAAN bu6mmoreka [IOK
TPEyroJibHUKa, apajieiorpaMma https://m.edsoo0.ru/88674a22
31 Dopmyabl IS TIOIAAN bu6mmoreka [JOK
TPEyroJibHUKA, apajieiorpaMma https://m.edsoo0.ru/88674a22
32 Dopmyabl IS TIOIAAN bu6mmoreka [JOK
TPEyroJibHUKA, apajieiorpaMma https://m.edso0.ru/88675288
33 @opmyIbl U1 TUIOLWAIN bu6mmoreka [JOK
TpEyroJbHUKA, TTApalIeIorpaMma https://m.edso0.ru/8867542c
34 Brruncnenue mioanaeii CiIoXHBIX bu6mmoreka [JOK
buryp https://m.edso0.ru/88674e78
35 [Mnomaau ¢uryp Ha KIeT4aToi bu6mmoreka [JOK
Oymare https://m.edso0.ru/8867473e
36 [Tnomaau nonoOHBIX GUryp
37 [Tnomaau nonoOHBIX GUryp



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
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3aia4u ¢ MPaKTUIECKUM

bubmuoreka [JOK

38 CoJIepKaHUEM https://m.edso0.ru/88675558
39 3aja4uu ¢ MPaKTUYECKUM bubnuorexa [JOK
CoJIepKaHUEM https://m.edso0.ru/88675684
Pemenue 3aga4 ¢ nomMo1bro
40 MeToaa BCHCI)IMOFaTeHBHI(I)IfI bubmmorexa HOK
https://m.eds00.ru/88674f90
TUTOTIATH
41 KonTponsnas pabora no teme bubnnorexa [JOK
"TInomans" https://m.edso0.ru/8867579¢c
42 Teopema [Iudaropa u e€ bubnuoreka [IOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema IIudaropa u eé bubnuoreka [IOK
MpUMEHEHHE https://m.edso0.ru/88675918
m Teopema [Tudaropa u e€ bubmuorexa [JOK
MPUMEHEHHE https://m.edso0.ru/88675abc
45 Teopema IIudaropa u e€
MIPUMEHEHHE
46 Teopema IIudaropa u e€
MIPUMEHEHHE
Onpenenenue
TPUTOHOMETPUUYECKUX (PYHKLIUN
o | SoRoroya mpoyronoro BuGmorexa LIOK
’ https://m.edso0.ru/88675d32
TPUTOHOMETPHUECKUE
COOTHOIIIEHUS B MPSMOYTOIHHOM
TpEeYroJbHUKe
48 OCHOBHOE TPUTOHOMETPUUECKOE bubnmoreka [JOK

TOXKACCTBO

https://m.edso0.ru/88675f44
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OCHOBHOE TPUTOHOMETPUYECKOE

49
TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
KoHnTponrHas pabora mo teme BuGmorexa LIOK
o1 "T IT
copena mbafOpa v nanaTa https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHH
59 BrnucanHbie ¥ IEHTpaIbHBIE YIJIbI, bubnnorexa [JOK
YroJl MeXy KacaTelbHOM U XOpIoi https://m.edsoo.ru/8a1415b2
53 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI, bubnuoreka [IOK
YroJl MeXy KacaTelbHOM U XOpIoi https://m.edsoo0.ru/8a141940
54 BnucanHubie ¥ IEHTpaJIbHBIE YIIBI, bubnuoreka [IOK
YTOJI MEK/Ty KacaTeIbHOM M XOPA0H https://m.edsoo.ru/8a141b34
55 VYrasl MEXIy XOpIamMH U
CEeKYIIUMU
56 VYTrasl MEXIy XOpIamMH U
CEeKYIIUMU
Brincanssle u onucaHHble Bu6moreka LIOK
57 &
quIineXerHBHHKH’ X TIpHSHAKH 1 https://m.edso0.ru/8a140f86
CBOIicTBa
Brincanssle u onucaHHble BuGniorexa LIOK
58 &
quI:IpeXerHLHHKH’ VX HPHSHAKKIH https://m.edsoo.ru/8a1416d4
CBOIcTBa
Brincanssle v onucanHble BuGmiorexa 1IOK
59 &
:EEES:}XFOHLHHKH’ Hx npaSHaKu o https://m.edsoo.ru/8a1416d4
60 [IpumeHeHne CBOMCTB BIIMCAHHBIX

1 OIIMCaHHBIX quLIpéXerH]JHI/IKOB
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IIpU PELICHUH FEOMETPUYECKUX
3a1a4

[IpumeHeHre CBOMCTB BIIMCAHHBIX
Y OIIMCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
IIPYU PELICHUN T€OMETPUYECKUX
3a1a4
62 B3anMHoe pacniosioxkeHue 1Byx 1 bubnuorexa [JOK
OKPY)KHOCTEH, 00II[1e KacaTeIbHbIe https://m.edsoo.ru/8a1410a8
bubmmoreka [{OK
63 K 5 1
ACAHME ORpYHHOCTER https://m.edso0.ru/8a1410a8
o ‘I‘ic;HTpoanaﬂ paborta n](; TeMe . Bu6morexa LIOK
HIPL B OKpYIHOCTH. HHcaHHHS https://m.edsoo.ru/8a141c88
Y OTIMCAHHBIC YETHIPEXYrOJIbHUKA
n ”
o | e |
FIOB k3P . ’ https://m.edsoo.ru/8al41ddc
00001IeHre 3HAHUHA
o H;)BTOpeHI/IC OCH(;BHI;IX MHOHATHH U . BuGnorexa LIOK
METOJIOB KypCcOB 7 K 8 KI1acCOB
HOB XYP . ’ https://m.edsoo.ru/8al41lefe
00001IeHre 3HAHUHA
bubmuoreka [JOK
67 n o 1
TOTOBAT KOHTPOILHAZ pabota https://m.edso0.ru/8a142368
. [ToBTOpEHME OCH(;BHI;gIX MOHATHH U . BuGmorexa LIOK
METONIOB KYpeoB VH [J1AcCOB, https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHNHI
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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9KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(poBbIe

Ne Mara
w/n Tema ypoka Beero KonTpoabnsbie | IlpakTnueckue —— o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypchl
bubnuorexa [JOK
! Homsmite peicropa. 1 https://m.edsi.ru/8al424bc
2 PaBeHcTBO BEKTOPOB. 1
3 OTkagpIBaHNE BEKTOPOB OT 1 bubmuorexa [JOK
JIIAHHOM TOYKH. https://m.edso00.ru/8a14336¢
4 [IpaxTrueckue 3agaHus 1 1
5 CymMa 1ByX BEKTOPOB. 1 Bubnuorexa LIOK
https://m.edsoo.ru/8a142d5e
5 3aKOHBI CII0KEHUSI BEKTOPOB. 1 bubmuorexa [JOK
[TpaBuiio mapanienorpaMma. https://m.edsoo.ru/8al42e8a
7 CyMMa HECKOJIBKUX BEKTOPOB.
8 Brluntanue BEKTOpOB.
bubnunoreka [JOK
) Hpaxcriieciie safaits. ! ! https://m.edsci.ru/8a1430b0
10 [IpousBeneHne BEKTOpa Ha YUCIIO. 1 ];;[ISJSI:I;I/?YTIZIZZ(I)_E)?‘{J{/ 841424c0
11 IIpuMeHeHne BEKTOPOB K 1 bubnunoreka [JOK
PELICHHUIO 33/1a4. https://m.edsoo.ru/8al42ac0
19 KonTtponpHas padota Nel mo teme 1 1 bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8al42ac0
13 . Pa3nosxeHue BEKTOPOB 110 ABYM 1 bubnuorexa [IOK
HEKOJUTMHEAPHBIM BEKTOpaM https://m.edsoo.ru/8al42ac0
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[IpakTHueckoe NpuMEHEHHE

bubmuoreka [JOK

14 TEOpPEM CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe NpuMeHEHHE
TEOPEM CHHYCOB U KOCUHYCOB
16 KonTtposnsHas paboTa o teme bubnuorexa [JOK
"PemieHne TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHe o npeobpazoBaHUU bubnnorexa [JOK
nonoous https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubmuorexa [JOK
MOI00HBIX QUTyp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DIIEMEHTHI
MoA0OHBIX Uryp
TeopeMa o mpou3BeeHUN
OTPE3KOB XOP/I, TEOPEMA O bubnuorexa [JOK
20
MIPOU3BECHUN OTPE3KOB CEKYIIHX, https://m.edsoo.ru/8a14406e
TeopeMa 0 KBaJipaTe KacaTelbHON
Teopema o npousseneHun
OTPE3KOB XOP/I, TEOpPEMA O bubnuoreka [JOK
21
MIPOU3BEICHUN OTPE3KOB CEKYIIHX, https://m.edsoo.ru/8al441a4
TeopeMa 0 KBaJipaTe KacaTelabHOM
Teopema o npousBeneHun
OTPE3KOB XOpJ, Teopema o bubnunoreka [JOK
22
MPOM3BEICHUN OTPE3KOB CEKYIIIHX, https://m.edsoo.ru/8al442da
TEOpeMa O KBaJpaTe KacaTelabHOU
23 IIpuMeHeHne TeOpEM B peLICHUU bubnuoreka [IOK
TCOMETPUIECKUX 3a71a4 https://m.edso0.ru/8a143f06
o4 IIpuMeHeHne TeopeM B peLIEHUN bubnuorexa [IOK

TCOMECTPUUCCKUX 3ada1

https://m.edsoo.ru/8al1443fc
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IIpuMeHeHue TeopeM B pelIeHun

bubmuoreka [JOK

25
reOMETPUYCCKHUX 3a1a4 https://m.edsoo0.ru/8a144578
KonTposnsHas paboTa 1o teme
"ITpeobpazoBanue moa00OusI. bubnuorexa [JOK
26
Merpudeckue COOTHOIICHHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
- gnpeﬂenem:le BEKTOPOB. ) Bu6morexa LIOK
MSHHCCIHN M reoMeTprHeciat https://m.edsoo.ru/8a144960
CMBICIT BEKTOPOB
s CroxxeHue u BBIYUTaHHE Bu6morexa LIOK
BEKTOPOB, YMHOXXCHHE BEKTOpa HA
pOB, IM P https://m.edsoo.ru/8al44a8c
YHCII0
2 CrnosxeHue U BBIYUTaHHE Bu6morexa LIOK
BEKTOPOB, yMUONEIHE BeKTopa ia https://m.edsoo.ru/8a144d52
YHCIIO
CrnosxeHue U BBIYUTaHHE
30 BEKTOPOB, YMHO)KEHUE BEKTOpa Ha
YHCIIO
31 Pa3noxxenue BekTopa o ABymMm
HEKOJUIMHEAPHBIM BEKTOpaM
bubmuoreka [JOK
32 K
OOPHATRL BERTOPa https://m.edsoo.ru/8al44fbe
C
33 KaJISipHOE MIPOU3BEICHUE BuGmorexa [OK
BEKTOPOB, €ro MPUMEHEHUE JIJIs
CITOPOB, CTO HPHMEHEIHE 1 https://m.edsoo.ru/8a14539c
HaX0XICHUS JUTHH U YTIIOB
CkansipHO€ Ipou3BeIeHNE Bubmiorexa 1IOK
34 BEKTOPOB, €r0 IPUMEHEHUE [

HaxXOXKXJACHUA JJIMH U YI'JIOB

https://m.edso0.ru/8a14550e
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Pemenue 3a1a4u ¢ TOMOIIBIO

bubmuoreka [JOK

3 BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3ama4 ¢ momompio bubmmoreka [{OK
BEKTOPOB https://m.edsoo0.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pelieHus 3a1a4 QU3uKu
38 KonTponsHas pabora no teme bubnnorexa [JOK
"BekTops!" https://m.edso0.ru/8a145b08
39 JlexapTOBBI KOOPJUHATHI TOUYEK Ha
TIJIOCKOCTH
. bubmuorexa [IOK
40 ¥ paBHeHite MpMOi https://m.edsoo.ru/8a145c48
41 VYpaBHeHUEe npsMoi
bubnuoreka [IOK
42 ¥PaBHEHIE OKPYKHOCTH https://m.eds;f).ru/8a14635a
43 Koopaunartsl Touek neipecequHﬂ bubnuorexa [JOK
OKPY>KHOCTH H MPSMOI https://m.edso0.ru/8a146620
MeTto1 KOOpAMHAT IPU PELICHUN
44 F€OMETPUYCCKUX 3a7ad,
MIPAKTUYECKUX 33734
MeTo1 KOOpAUHAT MIPH PEIICHUU
45 F€OMETPHYCCKHX 3a/1a4,
MPaKTUYECKHX 33724
MeTo1 KOOpAMHAT MIPH PEIICHUU
46 F€OMETPUUECKHX 3a/1ay,
MPaKTUYECKHX 33724
47 KoHnTponsHas pabota o Teme bubnmoreka [JOK

"JlexapTOBbI KOOPAWHATHI Ha

https://m.edso0.ru/8a146e0e
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IJIOCKOCTH"

HpaBI/IJII)HI)IG MHOI'OYTr'OJIbHHUKH,

bub6mmoreka [{OK

48 BBIUHCIICHUE UX DJICMEHTOB https://m.edsoo.ru/8al46fda
bubnuorexa [JOK
49 Hueso m. Jlmiia OkpyHOCTH https://m.edscl)lo.ru/8a1472c8
bubnuorexa [JOK
S0 Huero m. Jlnisa okpyxHOCTH https://m.edsg).ru/8a14714c
o1 JUivHa ayru OKpY>KHOCTH
52 Pannannas mepa yria bubamorexa LOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, cekropa, bubnuoreka [IOK
cerMeHra https://m.edsoo.ru/8al147426
54 [Lnomane kpyra, cekropa, bubmuorexa [JOK
CerMeHTa https://m.edsoo.ru/8a147750
55 [Inomane kpyra, cekropa, bubnuorexa [JOK
cerMeHTa https://m.edsoo.ru/8a147750
56 [ToHsaTHE O ABMIKEHUH IUIOCKOCTH bubmorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmmorexa [TOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIi IEPEHOC, TTOBOPOT bubmmorexa [IOK
https://m.eds00.ru/8al147f16
59 [TapannenbHbIil IEpeHOC, TOBOPOT
60 [TapannenbHbIil IEpEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHU ITpU bubnuoreka [IOK
pelIeHnH 3a/1a9 https://m.edso0.ru/8a1480e2
62 KonTtposneHast paboTa o Temam
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"[IpaBusbHBIE MHOTOYTI'OJIBHUKH.

OKpyXHOCTb. JIBH>KEHUS
I0CKOCTH"

63

[ToBTOpEHue, 06001ICHNE,
CHCTEMAaTH3aINs 3HAHWH.
N3mepenne reomeTpudecKux
BeNnuuuH. TpeyroasHUKI

bubmmoreka [{OK
https://m.eds00.ru/8a148524

64

[ToBTOpenue, 0600mICHNHE,
CHCTEMAaTH3aINs 3HAHWH.
[TapannensHble U
MePIEHIUKYIISIPHBIC TIPSIMbIE

bubmmoreka [{OK
https://m.edso0.ru/8a148650

65

[ToBTOpenue, 000061IEHNE,
cUCcTeEMAaTU3alysI 3HaHUH.
OKpY>XHOCTb U KpYT.
I'eoMeTpuueckre mocTpoeHus.
VYTIabl B OKPYKHOCTH

66

[ToBTOpEeHME, 0600IICHNME,
CUCTEMAaTU3AI[1s 3HAHMA.
Brucanubie ¥ onMcaHHbIE
OKPY)KHOCTH MHOTOYT'OJIbHUKOB

67

[ToBTOpEHME, 0600IICHNME,
CUCTEMAaTU3AI[Us 3HAHHH.,
Brucannbie ¥ onMcaHHbIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

68

[ToBTOpEHnue, 060061IeHNE,
cHUCTEMaTH3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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Pasnea 6. YYEBHO-METOJUUYECKOE OBECIIEYUEHUE OBPA30BATEJILHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1151 VYYUEHUKA

» Marematuka. Harnsanas reomerpus 5-6 xiacest/ Hlapeirun N.@., Epramkuesa JL.H.,
OO011ecTBO € OrpaHMUEHHON 0TBETCTBEHHOCTHIO «[[PODAY; AkiimoHepHoe 0011eCTBO
«3narenscTBO «lIpocBemienune

* Maremaruka. Harnsaaas reomerpust 6 kimace/ Xonor T.I'., Xomot A.1O., Benuxosckas B.JIL.,
AxnmonepHoe o6miectBo «M3matenbctBo «IIpocserienue

Marematuka.l'eomeTpus :7-9-¢ Kiacchl : 6a30BbIi YPOBEHB: YIEOHHK
/J1.C.Aranacsu,B.®.byry308,C.b.Kagomies u ap.-14-e uza.,nepepad.-

Mocksa:IIpocsemenue,2023.

METOANYECKHUE MATEPUAJIBI AJI5S1 YUUTEJISA
Maremaruka.l'eomerpus :8-9-e kiaccel : 0a30BbIi yPOBEHb: YICOHUK /
JI.C.Atanacsn,B.®.byry3oB,C.b.Kagomies u ap.-14-e uzn.,nepepao.-

Mocksa:IIpocsemenne,2023.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETU UHTEPHET
1.90P "lomamuee 3ananue.0O00.I'eomerpus™,8-9 kimacc,AO U3narenscto "[Ipocsemnienue"
2."®ynkuuoHanpHasa rpaMoTHOCTh "bank 3aganuii " OOO.Kypc BHEYpOUHOH ACSITENBHOCTH 7 -

9 knmacc,AO UznatenbctBo "lIpocBemenue”
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