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ApaantupoBaHHaa pabouaa nporpamma oCHOBHOro obuiero o6pasoBaHuA
obyuarowmxca ¢ 3ageprKKoi NCUXMIYecKoro pasBuTus

10 reoMeTpuu

YpoBenb 00pazoBanus (Kjacc) OCHOBHOE 001iiee oopazoBanue (7-9 kiace)

KomuuectBo yacoB 306 yacos: 7 kiacc — 68 yacos (2 yaca B Heelo), 8 kimacc — 68
qacoB (2 4yaca B Hezenr0), 9 kinacc — 68 yacos (2 yaca B HEAEIO)

VYuurens Kepeonenko Tarbsaaa HukoaaesHa

[Iporpamma pazpaborana

B cootrBeTcTBUH ¢ DI'OC OO0 (npuka3z MunoOpHayku Poccun ot 17 nekabps
2010 r. Ne 1897);

B cootrBeTcTBHH ¢ [TAOOIT OOO 3IIP (pemennem deaepabHOTO yaeOHO-
METOJIMYECKOro 00beIMHEHUS 110 001eMy 00pa3oBaHuIo ( TPOTOKOI OT 18 Mas
2023 1. Nel/22)

c yaérom YMK Maremaruka. ['eomerpusi: 7-9-e kimaccol: 6a30BbIi ypPOBEHb:
yueOHukK, 7-9 knaccel/ Atanacsiu JI.C., byryzos B.®., Kagomues C.b. u apyrue,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocsemienuey, 2023r



MNOACHUTEJIBHASA 3AIIMCKA

Oo6wue nenu uzyyeHus: yueonoro kypca «I'eomerpusi» npencrasiens! B [IOOI1
OO0OQO. Onu 3aKIH0YaI0TCs, MIPEXKAE BCETO B TOM, YTO HA YPOKAX T€OMETPUHU

00 yJaroUINiiCsl yIUTCS TPOBOAUTD TOKA3aTeIbHbBIE PACCYXKACHUS, CTPOUTH
JIOTMYECKHUE YMO3aKIIOUEHUs, JOKAa3bIBaTh UCTUHHbBIE YTBEPXKJIEHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKJIEHHUS «OT MPOTHBHOT0», OTJINYATh
CBOICTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHBIEC YTBEpXKIeHUs. B o0yuenuu
YMEHHUIO PacCyX/aTh COCTOUT BaXKHOE BOCIIUTATEIbHOE 3HAUCHNE U3YUCHHUS
T€OMETPHUH, TPUCYIIIEE IMEHHO OTEYECTBEHHON MaTEeMaTHUECKOH IIIKOJIe.

BTopoii 1ienp1o n3yueHus reOMeTpru SBISIETCS UCIOIb30BaHUE €€ KaK HHCTPYMEHTa
IIPU PEIICHUH KaK MaTeMaTHYECKHX, TaK U MPAKTUUYECKHUX 3a7ay, BCTPEUAIOIINUXCS B
peaIbHOM KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BHIYUCIUTENbHAS JIMHUS B
U3Y4YEHUHU TE€OMETPUH B HIKOJIE. [[J1s1 3TOro yuuTento peKoMeHayeTcs: Moa0upaTh
3aJ]a4 IPAKTUYECKOro XapakTepa JJisl paccCMaTpUBAEMBbIX TEM, YUUTh 00yJatOUXCsl
CTPOUTH MAaTEMATUYECKHUE MOJICII PEATIbHBIX KU3HEHHBIX CUTYAIINi, TPOBOIUTH
BBIUMCJICHUS U OLICHUBAThH aJeKBaTHOCTh MOMYyYEHHOT0 pe3ynbTaTa. KpaitHe BaxkHO
NOMYEPKUBATH CBSI3U T€OMETPUU C IPYTUMHU MPeMETaMu, MOTUBUPOBATH
UCIOJIb30BaTh ONPEAEICHNUS F€OMETPUUECKUX PUTYDP U MOHATUH, JEMOHCTPUPOBAThH
pPUMEHEHNE TIOTYISCHHBIX YMEHUH B (PM3UKE U TEXHUKE. DTU CBA3U HAuOoJee IPKO
BUHBI B TeMax «BekTopel», « TpuroHoMeTprueckue cOoTHOLEHus», «Meton
koopauHat» u «Teopema [Tudaropar.

CornacHo yueOHOMY MUIaHy B 7—9 Kitaccax uzydaercs yueOHbIl kypc «I eomeTpusy,
KOTOPBIN BKJIFOYAET CIENYIOLIME OCHOBHBIE pa3/iesibl cojepkanus: «I'eomeTpuueckue
burypsl 1 ux cBOMCTBaY, «3MepeHne reoMeTpry eCKIX BETMYUHY, a TAKKE
«JlexapToBbI KOOPAWHATHI HA TUIOCKOCTH Y, «BEKTOPBI», «/IBIKEHNUS MIOCKOCTH» U
«IIpeobpazoBanus mom00us».

YueOHblii 1J1aH NpeycMaTpuBaeT U3ydyeHUue reoMeTpuu Ha 0a30BOM ypoBHE - 68
y4eOHBIX YacOB B Y41eOHOM rojly, BCEro 3a Tpu roja ooyuenusi — 204 gaca.
[TpoBeneHue OIIEHKU JOCTHKEHUN TTAHUPYEMBIX pPe3yJbTaTOB OCBOECHUS y4EOHOTO
IpeMeTa MPOBOJUTCA B (POpME TEKYILEro U pyOeKHOTO KOHTPOJISl B BUJIE:
KOHTPOJIbHBIE pabOThI, CAMOCTOSITENIbHBIE PA0OTHI, 3a4€ThI, MATEMATUYECKUE
JUKTAHTBI, IPAKTUYECKUE PAOOTHI, MUCbMEHHBIA OTBET MO WHIMBUIYyaIbHBIM
KapTouKaMm-3aJaHusIM, TECTUPOBAHUE.

s obyuatontuxcst ¢ 3[1P Bo3MoxHO n3MeHenue GopMylIupoBKH 3aJaHU Ha
«TIOILIArOBYIO», aJalTAllNI0 IpelaraeMoro o0y4daroemMycs TeCTOBOIO
(KOHTPOJIBHO-OLIEHOYHOI'0) MaTepHalla: UCIOIb30BaHUE YCTHBIX U MMCbMEHHBIX
WHCTPYKIUH, YIPOIIEHNUE JJIMHHBIX CIIOKHBIX (DOPMYITHPOBOK MHCTPYKITHH, pEIICHNE
C OIOPOM Ha ANrOpUTM, 00pa3ell, UCIOIb30BAHUE CITPABOYHON MH(MOPMAIIHUH.

COILEPKAHUE YYEBHOI'O KYPCA (IO TOAAM OBYYEHMUS)
7 KNACC



HavanpHble noHsATHA reoMerpun. Touka, npsMasi, OTpE30K, Jiyd. YTrou. Buasl yrios.
BeprukanbHbIE U CMEXKHBIE YTiibl. buccekTpuca yria. Jlomanast, MHOrOyroJjIbHUK.
[TapannenbHOCTh U NEPIEHAUKYIAPHOCTD MPSIMBIX.

Cummempuuynsie pueypvl. OcnosHbvle coticmea ocesotl cummempuul. Ipumepsl
CUMMETPHUU B OKPYKAIOLIEM MUPE.

OcHogHble NOCMPOEHUsL C NOMOWBIO YUPKYIS U TUHEUKU.

TpeyronsHuk. BeicoTa, MmeanaHna, OuccekTpuca, ux cBorcTsa. PaBHOOepeHHBIN 1
PAaBHOCTOPOHHUU TPEYroJIbHUKU. HepaBEeHCTBO TpeyrojibHUKA.

CBolicTBa M MPU3HAKKU PAaBHOOEAPEHHOI O TpeyrojbHuKa. Ilpu3Haku paBeHcTBa
TPEYT OJIbHUKOB.

CBolicTBa M MPU3HAKU NapaJuIeIbHBIX NpAMBbIX. CyMMa yrioB TPEYTrOJbHHUKA.
Breninue yriel TpeyrojabpHUKA.

[IpsitMOyroJIbHBIN TpeYrojabHUK. CBOMCTBO MEIUAHBI IPSIMOYTOJILHOTO
TPEYrOJIbHUKA, IPOBEAEHHON K rUnoTenyse. [Ipu3Haku paBeHcTBa IPSIMOYTOJIBHBIX
TPEYrOJbHUKOB. [IpAMOYronbHBINA TPEYroibHUK ¢ YoM B 30o.

HepaBeHcTBa B reoMeTpun: HepageHcmeo mpey20bHUKA, HEPAaBEHCTBO O JUIMHE
JIOMaHOM, Teopema O OOJIbIIeM yIiie U O0NIbIIeH CTOPOHE TPEYrOJIbHHKA.
[lepnieHIMKYIISIp U HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrprca yria i CepeIUHHBIN NEPIEHAUKYIISIP
K OTPE3KYy KaK F€OMETPUYECKNE MECTA TOYEK.

OKpyXKHOCTB U KpyT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3anMHOe pacmnoiiokeHue
OKPYXHOCTH 1 npsamoil. KacarenpHas u cexkymas K OKpyKHOCTU. OKpPYKHOCTb,
BIIMCaHHAsA B YroJjl. BrincanHas u onucaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KUIIACC

YersipéxyronsHuku. [lapamienorpaMmm, ero Npu3Haku U cBOWCTBA. YacTHbIE cliydan
napasuieIorpaMMoB (MPSIMOYTOJILHUK, POMO, KBaIpaT), X MPU3HAKU U CBOWCTBA.
Tpamenwsi, paBHOOOKas Tpamnenusi, €€ CBoMCcTBa U pu3Haku. [IpsmoyronbpHas
Tpaneuus.

Memoo yosoenus meduanwi. Llenmpanonas cummempusi.

Teopema Paneca u meopema o nponopyuoHaibHuix ompeskax. CperHue JINHUN
TPEYroJIbHUKA U Tpaneuuu. [lenmp macc mpey20avHuxa.

Ilooobue mpeyzonvruxos, kod¢puyuenm nodoous. Ilpuznaku noooous
mpeyeonvhuxkos. lIpumenenne nogooust pu perieHny MpakTUIECKUX 3a/au.
CpoiicTBa miomaaei reoMmeTpudeckux puryp. @opmyiisl Juis MII0LAANA
TpeyroJjibHUKa, Napaiesorpamma, pomoa u Tpaneund. OTHOIIEHHE IUIOAeH
OI00HBIX UTYP.

Boeruucnenue miuomaaeil TpeyroibHUKOB 1 MHOTOYT OJIbHUKOB Ha KJIeTYaTou Oymare.
Teopema [Iudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemieHnn NpakTUYECKUX
3a1ay.

CMHYC, KOCMHYC, TAHTEHC OCTPOrO yr/1a NPAMOYroAbHOIO TPeyroabHMKa. OCHOBHOe

TPUTOHOMETPMYECKOE TOXKAECTBO. TpuroHomeTpmyeckme ¢pyHKUMM yrios B 300, 4501
60°



BrmicanHbIe U 1IEHTpaAILHBIE YIJIBI, YTOJI MKy KacaTelIbHOW U XOPAOU. Y TIIbI
MEXIy XOpJAaMH ¥ CEKYIIUMH. BricaHHbIE ¥ OMUCAaHHBIC YETHIPEXYTOJILHUKH.
B3aumuoe pacnosiokeHue 1Byx okpykHoctei. Kacanue okpyxnocteil. O6mue
KacaTeJIbHBIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB OT 0o 10 1800. OCHOBHOE TPUTOHOMETPUUECKOE
TOX1ecTBO. DOPMYITBI PUBEICHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Perenue
MPaKTHYECKUX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.
IIpeobpazosanue nooobus. [looobue coomeemcmeeHHbIX INeMEHMO8.

Teopema o npoussedenuy ompe3Ko8 Xopo, meopemvl 0 NPOU3IBEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacameibHol.

Bekrop, mmHa (MOIyib) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, IPOTHBOIOI0KHO
HaIPaBJICHHBIC BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepanyy HaJ BeKTopaMu. Pa3ioxeHne BeKTopa 1Mo IBYM HEKOJIJIMHEAPHBIM
BekTopaM. Koopannate! BekTopa. CkaisipHOe MpoU3BeACHHE BEKTOPOB, TPUMEHEHHE
JUTSI HAXOXKJICHUSI IJTUH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. YpagHeHUs npsmoll U OKPY>KHOCTHU B
KOOpJAMHATAX, epecedeHe OKPYKHOCTEN U MPAMBIX. MeTo1 KOOpIUHAT U €r0
IpUMEHEHUE.

[IpaBuibHBIE MHOTOYTONBHUKU. [{HHA OKpy:kHOCTH. ['pagycHas u paguaHHas Mepa
yIJIa, BBIYUCIEHUE JUIMH AYT OKpyKHOcTen. [nomane kpyra, cektopa, CEerMeHra.
Heuoicenus niockocmu u 6Hympentue cummempuu uzyp(snemeHmapHule
npeocmaenenus). llapannenvrwiii nepenoc. Illosopom.

I[UTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YUEBHOI'O ITPEAMETA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHU A
JIMUHOCTHBIE PE3YJIBTATDI:

MOTHBALIUSA K OOYICHHIO MaTeMaTHKE U 1IeJICHANIPABICHHON MO3HaBaTEeILHON

e TeNbHOCTH;

TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUYECKYIO ACSITEITbHOCTD,
TPeOYIOIIYI0 MaTeMaTHYECKUX 3HAHHH, B TOM YHCJIE YMEHHUE YUUTHCS Y IPYTHX
JIIO/IEH;

CTIIOCOOHOCTh OCO3HABATh CTPECCOBYIO CUTYAIIHIO, OBITH TOTOBBIM JICHCTBOBATH B
OTCYTCTBHE TapaHTHH yCIeXa;

ciocoOHOCTh oOydaromuxcs ¢ 3[1P k oco3HaHnIO0 CBOMX ACPHUIIMTOB U MPOSBICHUE
CTpEMJICHUS K UX TIPEOO0JICHUIO;

CIIOCOOHOCTh K CaMOPa3BUTHIO, YMEHUE CTaBUTH JOCTH)KHMBIC II€]TN; YMEHHE
paznu4aTh y4eOHbIe CUTYallluH, B KOTOPBIX MOXHO J€HCTBOBATh CAMOCTOATEIHHO, U
CUTYalliH, TJIe CIIeAYeT BOCIOIB30BaThCs CIPABOYHON HH(MOPMAIIMEH WK JPYTUMH
BCITOMOTATEILHBIMU CPEJCTBAMU;

CIIOCOOHOCTH MEPEHOCUTD MOTYYEHHBIE B X0/I€ 00yUeHUs 3HAHUS B aKTYIbHYIO
CUTYaIUIO (TMPU PEIICHUU KUTEHCKHUX 3a]1a4, TPEeOYIOIMNUX MaTeMaTUy €CKUX 3HAHUN );



CIIOCOOHOCTh OPHEHTHPOBATHCS B TPEOOBAHUSIX U MPABUJIAX MPOBEICHUS
MMPOMEKYTOYHOM U UTOTOBOM aTTECTALINY;

OBJIaJIeHNE OCHOBAMH (PMHAHCOBOW IPAMOTHOCTH.

METAIIPEAMETHBIE PE3YJIBTATbHI

Osnadenue yHugepcaibHblMu y4eOHbIMU NOZHABAMETbHOIMU 0CUCIEUAMU:
YCTaHABJIMBATh IPUUMHHO-CJIEJICTBEHHBIE CBSI3U B XOJI€ YCBOEHUSI MAaTEMAaTUYECKOTO
Marepuana;

BBISIBJISITH JCUIUT JaHHBIX, HEOOXOJUMBIX ISl pEIICHUS TOCTABICHHOMN 3a/1a4H;
C MOMOIIBIO YYUTENS BEIOUPATH CIIOCOO pelIeHUs MaTeMaTUUYeCKOM 3a1auun
(cpaBHUBAaTh BO3MOXKHBIE BAPUAHTHI PEIICHUSA);

MPUMEHSTH U TPE0OPa30BHIBATH 3HAKU U CUMBOJIBI B X0JI€ PEIICHUSI MaTEMaTHYECKUX
3aja4;

YCTaHABJIMBATh UCKOMOE U JIAHHOE MPHU PEIICHUH MaTeMaTH4eCKON 3a/1a4u;
MOHUMATh U UHTEPIIPETUPOBATH NH(POPMAITUIO PA3TUIHBIX BUI0B U (HOpM
MPEJICTABIICHUS;

WJUTIOCTPUPOBATH peliaeMble 3aa9u TpadUIEeCKUMH CXEMaMH,

3¢ (deKTUBHO 3alIOMUHATH U CHCTEMAaTU3UPOBATh WH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BaTh MATEMATHUECKUE CPEICTBA HATIISITHOCTH (TpaduKu,
JTUarpaMMBbl, TaOJUIIBI, CXEMBI U JIP.) TSl ULTIOCTPAINK, HHTSPIIPETAIIHH,
apryMeHTAalHH.

Osnadenue ynusepcaibHvimMu y4eOHbIMU KOMMYHUKAMUBHBIMU OCIICHEUAMU:
OpPraHU30BBIBaTh Y4EOHOE COTPYJHUYECTBO U COBMECTHYIO J€ATEIBLHOCTD C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLIECCE PELICHUS 33aY;

B3aMMOJICHCTBOBATh M HAXOJUTh OOIIHE CITOCOOBI padOTHI; pabOTaTh B IPYIIIIE:
HaXOAUTh OOLIEe pelIeHUE U pa3peliaTb KOHPIUKTHI HA OCHOBE COIJIACOBAHUS
MO3UIMI 1 yu€Ta UHTEPECOB; CAYyIIaTh MapTHEPA; PopMyIHpOBaThH,
apryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

MIPOTHO3UPOBATH BOBHUKHOBEHUE KOH(DJIUKTOB MIPU HAJTMYUHU PA3HBIX TOUEK 3PEHUS U
pa3peniatb KOH(QIUKTBI Ha OCHOBE Y4ETa MHTEPECOB U IMO3UIINI BCEX YUaCTHUKOB,
apryMeHTHPOBATh CBOIO MO3UIIMIO U KOOPAMHUPOBATH €€ C MO3UIIUAMU NapTHEPOB B
COTPYJIHUYECTBE MPHU BHIPAOOTKE OOIIETO pellIeHUs B COBMECTHOM JIeATEIbHOCTH;
BBITIOJIHSITH CBOIO YaCTh pa0OThI, 1OCTUTaTh KAYECTBEHHOIO pe3ybTaTa U
KOOPJMHUPOBATh CBOU JIEUCTBUS C IPYTUMU YICHAMH KOMaH/bI;

OLICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIUI TTPOAYKT.

Osnaodenue ynugepcanvoHolMu y4eOHbIMU PECYIAMUBHBIMU OCUCMEUAMU:
CTaBUTh 1EJIH, BBIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsl peICHUsT y4eOHBIX
MaTeMaTH4YECKUX Mpo0JieM; TIIIaHUPOBATh U OCYILECTBIISITH JEATEIbHOCTb,
HaIPABJICHHYIO HA PEIICHHE 3a/1a4 UCCIIEI0BATENBCKOI0 XapaKTepa.
dbopMyIMpoOBaTh U yIEPKUBATH YUCOHYIO 3a/1a4y, COCTABIATH TIJIaH U
MOCJICA0BATEILHOCTD JCHCTBUIA;

OCYIIIECTBJIATh KOHTPOJIb 110 00pa3ily 1 BHOCUTh HEOOXOIUMbIE KOPPEKTUBBI;
KOHTPOJIMPOBATH MPOIIECC U PE3YIIbTAT yICOHOW MaTeMaTUUECKON e TEIbHOCTH;



aJICKBAaTHO OIEHMWBATh MPABWJILHOCTh WJIH OIIMOOYHOCTD BBHITOJTHEHUS YIeOHOU
3a7a4M, €€ 0OBEKTUBHYIO TPYJHOCTh M COOCTBEHHBIE BO3MOXXHOCTH €€ PEIIICHHUS,;
CJIMYaTh CIOCO0 JACUCTBUS U €r0 pe3yJIbTaT C 33JJaHHBIM YTAIOHOM C IEJIbI0
OOHapyXeHUsl OTKJIOHEHHUI U OTIMYHI OT HTAJIOHA.

MPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOBHUKHYThH MPHU PEIICHUHN Y4eOHOMN 3aau;
MOHUMATh MIPUYUHBI, IO KOTOPHIM HE ObLT IOCTUTHYT TPEOYyeMbIi pe3ysibTart
NeATEeIbHOCTH, ONPEACIIATh MO3UTUBHBIEC U3MEHEHUS U HaIlpaBJieHUs, TPeOyrolre
JagbHEHIIeH padoThI;

perynupoBath criocod Beipakenus smonuid. [IPEJIMETHBIE PE3YJIBTATBI
OcBoenne yuebHoro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs JOHKHO 00ECTICUNBATH JOCTUKEHUE CICTYIONINX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yJILTATOB:

7 KIIACC

PacrioznaBath u3ydeHHbIE T€OMETPUIECKUE (DUTYPBI, OTIPENETSATh UX B3aUMHOE
pacroJiokeHue, n300paxxaTb TeOMETpUUEeCKUE QUTYPHI; BBIMOIHIATH YEPTEKH IO
YCHOBUIO 3a1auu. I3MepATh TMHEWHBIE U YIIIOBbIE BEIMYMHBL. Pemares 3agaun Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYWH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JTUHEHHBIX U YTJIOBBIX BETUYMH IIPEIMETOB B pealIbHON
YKW3HU, Pa3MEPOB MPUPOJIHBIX 00BEKTOB. Paznuuars pazMepbl ITUX OOBEKTOB 11O
MOPSKY BEJTUYUHBL.

CTpouTh 4epTEeKU K TEOMETPUUECKUM 3a71a4aM (C UCTOIb30BAaHUEM CMBICIIOBOM
OIOPBI: HABOSIINE BOIPOCHI U/UIIM aITOPUTMa YU€OHBIX JEHCTBUM).

[Tonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYT OJIbHUKOB, UCIIOJIB30BaTh IIPU3HAKU U
CBOMCTBA paBHOOEPEHHBIX TPEYTrOJIHLHUKOB MIPH PEIICHUH 3a]1a4.

[IpoBOIUTH JOKA3aTEIHCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEIUaHBI, TPOBEIAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYT OJIbHUKA, B PELICHUU
r€OMETPUUECKHUX 3aJ1a4 (C UCIOJIb30BAHUEM 3PUTEIILHON HATJISITHOCTH W/WIIN
BepOAJILHOM OMOPBHI).

OnpenensaTs NapayieaIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMU
cexymasi. OnpenensaTe NapauieNbHOCTh IPSIMBIX C IOMOILIBIO PABEHCTBA PACCTOAHUMN
OT TOYEK OJHOM MPAMOMN IO TOUEK IPYror MPSIMOM.

Pemiats 3a1auu Ha KileTyaTroi Oymare.

[1poBOIUTH BBIYKCIICHUS U HAXOJIUTh YUCIIOBbIE M OYKBEHHbIC 3HAUCHUSI YTIIOB
BI€OMETPUYECKHUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPH NEPECEUEHUU IBYX
MapasyieabHbIX MPSAMBIX CEKYIIEH. Pemars npakTuyeckue 3a4aum Ha HaXO0KICHUE
YTJIOB.

NMeTp npeacTaBieHue O MOHATHE T€OMETPUUECKOTO MECTA TOYEK.

DopMyIHPOBaTh OMPEIEICHUSI OKPYKHOCTH U KPYra, XOp/ibl U IHaMeTpa
OKPY>KHOCTH, MOJIb30BATHCSA UX CBOMCTBAMU. Y METh IIPUMEHATH 3T CBOKMCTBA IIPU
pELICHNUH 33/1a4.



OpHEHTHPOBATHCS B MOHATUAX: OMMCAHHAS OKOJIO TPEYTOJIbHUKA OKPYXKHOCTb, LIEHTP
ONMHMCAaHHOMN OKpYyx)HOCTH. OniepupoBaTh Ha 6a30BOM YpOBHE (paKTaMu O TOM, YTO
OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA IIEPECEKAIOTCSA B OTHOM TOUYKE, U O TOM, YTO
CepeMHHBIE MEPIEHIUKYISIPbl K CTOPOHAM TPEYrOJIbHUKA NIEPECEKAIOTCS B OJHOM
TOUKE.

OpueHTUpOBaTHCS B OHATUSAX U ONEPUPOBATH HAa 0A30BOM ypOBHE: KacaTejlbHas K
OKPYKHOCTH, TEOPEMA O MEPIIEHAUKYIIIPHOCTH KacaTeNbHOU U paaunyca,
IIPOBEJEHHOIO K TOYKE KaCaHMsl.

WwmeTp nipesncTaBiieHre 0 MPOCTEHIINX FTEOMETPUUYECKUX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[TpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOLIBIO LIUPKYJISL U
JIMHEWKU.

8 KUIIACC

Pacrio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, IIOJIb30BATHCS UX
CBOMCTBAMU IIPYU PELICHUU T€OMETPUUECKUX 3a/1a4.

OpHEHTHPOBATHCSA B MOHATUN — TOYKH MEPECEUEHUS MEUAH TPEYroJIbHUKA (LIEHTpa
Macc) B peLIEHUH 3a]1a4.

BiageTs NOHATHEM CpeHEN JIMHUM TPEYrOJIbHUKA U TPAIlEUH, IPUMEHATh UX
CBOMCTBA MPU PELIEHUH MIPOCTENIITNX FT€OMETPUUECKUX 3a1ad. MimeTs npeacrasieHue
o Teopeme Paseca 1 TeopemMe 0 MPONOPLUOHATBHBIX OTPE3KAX, IPUMEHATD UX IS
PELICHNS IPAKTUYECKUX 3a/1a4 (C OMOPON Ha 3pUTENBHYIO HATJISAHOCTS).
[TprMeHsATh NPU3HAKU 000U TPEYrOJIbHUKOB B PEIIEHUH HECIOKHBIX
reOMETPUYECKUX 3aa4.

[Tonb3oBathest Teopemoit [Tudaropa a1 penieHus: TeOMETPUIECKUX M MPAKTHUECKUX
3a11ay.

BrageTs NOHATHAMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yria IpsIMOYT OJIbHOT O
TpeyrojbHUKA. [107630BaThCS 3TUMHU NOHATHIMM JUJISL PELLICHUS MPAKTUYECKHUX 3a]a4
(mpy HEOOXOIUMOCTH C OMOPOM HA aNTOPUTM IIPABUIIA).

Beraucnsats (paznuaabsiME crioco0aMu) (C OMOpoi Ha CIIPaBOYHYIO HH(POPMAITUIO)
IUIOIIA/b TPEYTOJIbHUKA U IIJIOLIAIM MHOTOYTOJIbHBIX QUIYp (HOJb3YSCh, TIE
HEO0X0IMMO, KaIbKyaITOpoM). [IpUMEHATh MoJlydeHHbIE YMEHMSI B IPAKTUYECKUX
3a/1ayax.

BiageTs NOHATUAMYU BIIMCAHHOIO U LIEHTPAJIILHOT'O yIJIa, HCIIOIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXay XopJAaMu (CEKYIMMM) U yIie MeXy KacaTeJIbHOU
Y XOpAOW NPH PELIEHUHN IPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

BiageTs NOHATHEM ONKMCAHHOIO YETBIPEX YT OJIbHUKA, IPUMEHATH
CBOMCTBAONHMCAHHOTO YETHIPEXYTOJbHUKA MTPU PELIEHUU MTPOCTEHIINX 3a4a4.
[IprMeHsTh MOIy4YeHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOJEIN
JUISL 337a9 pEAIbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOIINE BBIUNCIEHUS C
NPUMEHEHUEM TOI00MS U TPUTOHOMETPHH (MOIb3YSCh, T/I€ HEOOXOIUMO,

KaJIbKYJISATOPOM).
9 KJIACC



3HaTh TPUTOHOMETPUYECKUE (PYHKIIMHU OCTPBIX YIJIOB, HAXOAUTD C UX MOMOIIBIO
pa3IMYHbIE JIIEMEHTHI IPSIMOYTOJILHOTO TPEYTOJIbHUKA («PEIIEHHUE MPAMOYTOJIbHBIX
TPEYTroJIbHUKOBY»). HaxoauTh (C MOMOILIBIO KAJIbKYJIATOPA) AJTUHBI U YIJIbI JUIS
HETaOJIMYHBIX 3HAYECHU.

[Tonb30BaThCs GopMysiaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOJIECTBOM JJI1 HAXOKJEHUSI COOTHOUIEHUI MEXAY TPUT OHOMETPUYECKUMU
BEJIMYMHAMM (C OMOPON Ha CIPABOUYHYIO HH(OPMAIIUIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUISl HAX0XKIECHHS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTOIbHUKOBY ), MPUMEHATh UX MIPU
PELICHUH MPOCTEUIINX T€OMETPUUECKUX 3a/1a4.

Brnaners noHsTusiMU npeoOpa3oBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Iloap3oBarbes cBoiCTBaMU OO0 TPOU3BOJILHBIX PUTYD,
YMETb BBIUUCIATH AJIUHBI U HAXOAUTh YIJIbl y MOJOOHBIX (UTyp (110 arOpUTMY
yueOHbIX neiicTBuil). [IpuMeHsTh CBOMCTBA MOAO0US B MPAKTHUUECKUX 3a/1a4ax.
YMeTh NpUBOAUTH NPUMEPHI TOOOHBIX (PUTYP B OKPYKAIOLIEM MUDE.
[Tonb30BaThCs TEOpeMaMH (110 BU3YaIbHOU ONOPE) O MPOU3BEIEHHUH OTPE3KOB XOP,
O MPOU3BEJECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpaMU, IOHUMATh UX FEOMETPUUECKUN U (PUBNUECKUI CMBICII,
IPUMEHATH UX B PEIICHUU T€OMETPUYECKUX U (pr3nueckux 3aaad. [IpumeHsats
CKaJISIPHOE MTPOU3BEAECHUE BEKTOPOB JIJIs1 HAXOXKIACHUS JUIMH U YIJIOB.

[Tosp30BaThCs METOIOM KOOPJAMHAT Ha IJIOCKOCTH, IPUMEHSTH €r0 B PEILICHUN
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Bragets NOHATHAMU IPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JIJTUHBI
Y'Y OKPY>XHOCTH M paJMaHHOW MEPHI YIJIa, YMETh BBIYUCIATH IJIOIIAAL KPyra U €ro
yacTeil (c onopoii Ha CripaBoOuHYI0 HHpopMalHio). [ [puMeHaTh noayyeHHble YMEHUS
B ITPAKTUYECKUX 3aJadax.

Haxonuthk ocu (MM LEHTpPbI) CHMMETPUH (PUTYDP, TPUMEHSTH IBHKEHUS TIIOCKOCTH B
IIPOCTEHIINX CIIyYasX.

[IpyMeHATh OyYECHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKUE MOJEIH
JUISL 3a7a9 PEAIbHOM KU3HU U IIPOBOJUTE COOTBETCTBYIOIIME BBIUYNCICHUS C
IPUMEHEHUEM NoI00Us U TPUTOHOMETPUUECKHUX (YHKIIHI (T10JIb3YSACh, T
HE00XO0AMMO, KalIbKYISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

7 RNACC
TEMATUYECKOE INTAHUPOBAHUE
7 KJIACC
e HaumenoBann | KosuuecTBo 4yacon DJIeKTPOHHbIE
" | epa3genoBu (uudposbie)
n/ Bcer | Konrpoabhsl | IlpakTHyeckn
TeM oOpa3oBaTe/bHbIE
n 0 e padoTsl e padoThI
NMpOrpamMMsl pecypchbl
[Ipocrenmmue
reOMETPUIECKU
e pUrypsl u ux bubmmoreka LIOK
1 CBOMCTBA. 14 1 0 https://m.edsoo.ru/7f415e
W3mepenue 2e
r€OMETPUYECKU
X BEITMYHH
bubmorexa [IOK
2 TpeyronbHuKH 22 1 0 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
pSIMbIC, CyMMa bubmuoreka [IOK
3 ’ 14 1 0 https://m.edsoo.ru/7f415e
YTJIOB %6
TPEYroJIbHUKA T
OKpY>KHOCTb U
KpYT bub6moreka [JOK
4 ) 14 1 0 https://m.edsoo.ru/7f415e
I'eomerpuueck %6
H€ MMOCTPOCHUS T
IToBTOpEHUE, bu6motexa [IOK
5 00001IeHHE 4 0 0 https://m.edsoo.ru/7f415e
3HAHUHU 2e
OBIIEE
KOJIMYECTBO
YACOB I1O 08 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KosnuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM ngposbie
Ne i/ pash KonrTpouabubie | IIpakTHyeckue (mpp )
NporpaMmel Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
.. bu6moreka [JOK
L HeTbipexyromb i 12 1 0 https://m.edsoo.ru/7f417e18
T O
2 mpomoproRaMAax oTpeaat, noz0B: 15 ) o | BubmorexalOK
poTioph P > 1104 https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
I1 .H i
3 T JZOTSEEHH;’;O:; ?AGI{I{()P;ZH::JESI?;; ¢bur 14 1 0 bubmorexa TIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nogoOHbIX huryp
Teopema Iludaropa u Hauana bubmotexa [JOK
4 10 1 0
TPUTOHOMETPUHN https://m.edsoo.ru/7f417e18
VYribl B OKpYXHOCTH. BicanHeie u
5 OIMCaHHBIE YETHIPEXYT OJIbHUKH. 13 1 0 bu6mmoreka [IOK
KacarenbHble k Okpy)kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bu6moreka [JOK
6 [ToBTOpEeHUE, 0600IICHIE 3HAHUA 4 0 0 https://m.edsoo.ru/7f417618
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0



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

9 KUIIACC

KosnyecTrBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB H TeM ugposbie
Ne i/ pash Konrtpoabnbie | IIpakTuyeckue (mpp )
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubmmoreka LIOK
CUHYCOB. PelieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue nogobus. Merpuueckue 10 1 0 bubmmoreka LIOK
COOTHOILIEHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmioreka [IOK
3 Bexropet 12 ! 0 https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPIMHATHI Ha TUIOCKOCTH 9 1 0 Eﬁgﬁgf:g;?gﬁ f41a12¢
IT .
N B : o | momom o
by HHan Kpyra. https://m.edsoo.ru/7f41a12c
Brrunciienne nnomaaen
bu6moreka [JOK
1
6 JABIDKEHHS ILTOCKOCTH 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o6MICHNHE, 7 0 0 bubmioreka [IOK
CHUCTEMaTH3alHsl 3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOT'PAMME



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

HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos DJIEKTPOHHBIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero Kontpoapiete | - Hpaxrireckue u3yyeHus | oOpa3oBaTe/ibHbIE
padoThI padoThbI pecypeI
1 [IpocTetilne reomeTpuyeckue 1 bubmmorexa [IOK
OOBEKTEI https://m.edso00.ru/8866b724
2 MHOroyroibHHUK U JTOMaHast 1
bu6morexa [IOK
3 Hpavas 1 0Tpe3oK ! https://m.edsog ru/8866c¢h6a
bu6morexa [IOK
4 Jlys n yron ! https://m.edsocI)J.;ru/8866c500
5 PaBenctBo duryp. CpaBHeHHE 1 bu6morexa [IOK
OTPE3KOB U YIJIOB https://m.edso0.ru/8866¢7be
6 buccekrpuca yria. Pemenne 3anau 1
7 Jnmuna orpeska. EnvHULbI 1
U3MEPEHUS
8 Pemenue 3aau Ha BbIUKMCIICHUE 1
JUIMHBI OTpE3Ka
9 I'panychHas mepa yria 1
10 W3mepenue yriaoBbIX BEIUYKH, 1
BBIYHCIIEHUE YTJIOB
bu6motexa [IOK
11 CMeKHbIE U BEPTUKAJIbHBIE YIJIbI 1 https://m.e dsogru 18866c364
12 Pemenue 3amay no teme: 1
"CMeXHBbIE U BEPTUKAJIBHBIE YTJIbI"
13 [IeprieH UK yAsIpHBIE IPSIMBIE 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

KonTtponbhas pabora o teme:

14 "[Ipocrelimme reoMeTpudecKue
¢buryps! 1 ux coiicra"
15 TpeyronbHuK
[ToHsiTue 0 paBHBIX TPEYTOJILHUKAX
16 u HepBI/IIIHL}:e npe;[CTI:leeHm 0 Bubmmorexa [IOK
https://m.eds00.ru/8866ce80
paBHBIX GUTYpax
17 IlepBblil npu3HAK paBEeHCTBA bubmotexa IIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
18 Pemenue 3aau Ha nepBuId bubmmoreka [TOK
IPU3HAK PAaBEHCTBA TPEYTr OJIbHUKOB https://m.edsoo.ru/8866d34e
19 [lepnenaukynsp kK npsaMoi bubmorexa [JOK
https://m.edso0.ru/8866e01e
20 Menuanbl, GMCCEKTPUCHI U BBICOTHI
TpEyroJbHUKA
21 PaBHOOEIpEHHBIN TPEYTOIBHUK U
€ro cBOHCTBA
Pemenue 3aiay Ha cBoiCTBa but6mmoreka [JOK
22
paBHOOEIPEHHOT O TPEYTOJILHUKA https://m.edsoo.ru/8866e88e
23 Bropoi npusHak paBeHcTBa
TPEyTOJIbHUKOB
Pemenue 3aa4 Ha npUMEHEHUE
24 BTOPOTO NPU3HAKA paBEHCTBA
TPEyTOJIbHUKOB
Tperuit npu3Hak paBeHCTBA bubmmotexa LIOK
25
TPEYrOJIbHUKOB https://m.edso0.ru/8866e9ec
26 [Ipu3Haku paBeHCcTBa
TpEyroJbHUKOB. Pelenne 3anay
27 OKpYKHOCTH bubmmorexa [{OK

https://m.edsoo.ru/8866d6fa



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa

28 [TocTtpoenue oTpeska, paBHOr O bubmmorexa [{OK
JTaHHOMY https://m.edso0.ru/8866d880
29 [TocTtpoenue yria, paBHOrO bubmmorexa [{OK
JTAHHOMY https://m.edso0.ru/8866d880
bu6mmoreka [JOK
30 Moctpoerne GuccexTpCr! yra https://m.edso0.ru/8866e26¢
31 [TocTpoenue neprneH Ky IIPHBIX
MIPSIMBIX
32 [TocTpoeHune cepenuHbl OTpe3Ka bubmorexa [JOK
https://m.edsoo.ru/8866e3a2
33 [TocTpoenus uupkynem u
JTMHEHK O
34 3aja4yu Ha MOCTPOCHHE
35 Pemrenue 3amau mmo bubmumoreka [IOK
teme"TpeyroabHuku" https://m.edsoo.ru/8866eb22
KouTponbshas pabora mno teme bubmmorexa [{OK
36
"TpeyrosbHUKN" https://m.edsoo.ru/8866echc
[TapamnensHbIe IpsiMble. HakpecT
37 Jexaniie, OTHOCTOPOHHUE U
COOTBETCTBEHHBIE YTJIBI
38 [Ipu3Hakyu napaninenbHOCTH bubmuotexa IIOK
MPSIMBIX https://m.edso0.ru/8866ef64
006 akcuomax MJIaHUMETPHH.
39 .
IIsaTe1it moctrynat EBknmnaa
40 CBoiicTBa mapaaaeabHbIX MPSIMbIX bubmorexa [TOK
https://m.eds00.ru/8866f086
VYTrabl ¢ COOTBETCTBEHHO
41 napajuieIbHBIMU UITH

NCPICHAUKYIAPHBIMU CTOPOHAMU



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

Bbu6morexa IIOK

42 CymMa yrii0B TpeyronbHHKa https://m.edso0.ru/8866f630
43 CooTHolIeHUs MEXY CTOPOHAMU
Y yTJaMH TPEyTroJbHUKA
44 HepageHcTBO TpeyronbHHuKa
45 CBolicTBa U MPU3HAKU bubmmoreka [JOK
MPSIMOYT OJIBHBIX TPEYT OJIbHUKOB https://m.eds00.ru/8866f3b0
16 [Ipu3Haku paBeHCcTBa
HIPSIMOYT OJIHBIX TPEYT OJIbHUKOB
PaccrostHue oT TOUKHM 10 PSIMON.
47 Paccrosinue mexny
napajieIbHbIMHA MPSIMBIMUA
48 [TocTpoenue TpeyroyjbHHUKA 10 bu6muoreka [IOK
TpEM dJIeMEHTaM https://m.edso00.ru/8866f8ba
[Tonsarue o 'MT. CBolictBO
49 CEpEeIMHHOr 0 NMEePHEeHANKYISIPa K EH6J_IHOTeKa LIOK
oTpesKy https://m.edso0.ru/8867013e
KonTtponshas pabora o teme
50 "Hapfl)J'IJ'IeJ'IBHBI;e npsiMble, CyMMa bubmiorexa [JOK
S —. https://m.edso00.ru/8866fe6e
bu6morexa [IOK
>1 OxpysrocTh https://m.edsog ru/88670800
52 CBolicTBa 1MaMeTpPOB U XOPJ
OKPYXHOCTH
53 BzaumHoe pacrnonoxenue npsamoun
U OKPYXHOCTH
54 Kacarenpuas. CBoiicTBO Bbub6morexa IIOK
KacaTeJIbHON K OKPYKHOCTH https://m.edso0.ru/88670e9a
55 [Ipu3Hak kacaTeabHOM



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

OKpy>XHOCTb, BIIUCAHHAS B bu6mmorexa LIOK
56 1
TPEYTrOJIbHUK https://m.edso0.ru/8867103e
57 OKpyKHOCTb, OITMCaHHAs1 OKOJIO 1 bubmmorexa [{OK
TPEYrOJIbHUKA https://m.edso00.ru/88670a62
Pemienue 3a1au Ha BOMCAHHYIO U bubmmorexa [{OK
58 1
OIMCAaHHYIO OKPYKHOCTH https://m.edsoo.ru/8866fa5e
59 @urypsl, CHAMMETpUYHbBIE 1 bu6moreka [IOK
OTHOCUTEIBHO NMPIMON https://m.edso0.ru/88670508
60 OceBas cumMmMmeTpus
61 CBoiicTBa 0CEBOW CHMMETPUHU
62 [Ipocreiimue 3agauun Ha 1 bubmmorexa [IOK
IIOCTPOEHUE https://m.edso0.ru/88671188
63 Peme"HHe 3aza4 non 1
teme"OKpyKHOCTh
KonTtposnbsnas pabora o reme
64 "OKps)KHOCTLII)/I Kpyr 1 bubmorexa OK
) Y https://m.edso0.ru/88671462
['eomeTpuueckne noCcTpoeHUs
bu6moreka [JOK
65 CMexHbIe U BepTUKaJIbHBIE YTIIbI 1 https://m.edsoo.ru/88671242
bu6moreka [JOK
06 TpeyromHmiat 1 https://m.edso00.ru/886715b6
but6moreka [JOK
67 Hapasenbibie Mpsvbie 1 https://m.edso0.ru/886716ec
68 OKpy’>KHOCTh 1
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

8 KUIIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabubie | IIpakTHyeckue
n/n Bceero u3ydyeHusi | oOpa3zoBarTeibHbIE
padoThI padoThI
pecypchbl
1 BbInyKJIblii MHOTOYTOJIbHUK. 1 bu6moreka [IOK
YeTbIpeXyroJIbHUK https://m.edso0.ru/88671af2
9 [Tapaienorpamm, ero Npu3Haku U 1 bubmotexa IIOK
CBOMCTBa https://m.edso00.ru/88671ca0
Pemenue 3amau no teme "CBoiicTBa bubmumoreka [IOK
3 1
Y TIpU3HAKM napajuiesorpamMmma’ https://m.edso00.ru/88671ca0
4 Tpaneuus. CpenHsist IMHUS 1 bu6morexa [IOK
Tpamnenuu https://m.edso00.ru/88672358
bubmmoreka [IOK
> MeTon yRBOCHHA MEHAHE . https://m.edso0.ru/88672b14
ITpsamoyronsHuk. CBolcTBa U bu6mmoreka [TOK
6 1
MPU3HAK MPSIMOYTOJIbHUKA https://m.eds00.ru/88671dea
7 Pemenune 3amau mo Teme 1 bu6moreka [JOK
"IIpssMoyronbHUK" https://m.edso00.ru/88671f20
. bubmmorexa [IOK
8 Powd. Croiictsa powoa 1 https://m.edso00.ru/8867209c
9 KBagpar u ero cBoiictsa 1 bubmorexa [OK
AP https://m.edso0.ru/8867252e
bu6moreka IIOK
10 Henrpanbhas cummerpis 1 https://m.edso0.ru/88672b14
11 Pemenue 3agad mo teme 1 Bbu6morexa IIOK
"YeTbIpeXyroJbHUKH" https://m.edso00.ru/88672858
12 KonTtponeHas pabota o teme 1 1 bu6mmotexa [IOK
"YeTpIpEXYyTroabHUKH" https://m.edso0.ru/88672c9a
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Teopema Paneca u reopema o bu6mmorexa LIOK
13
IIPOMOPIIMOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 Jlenenue oTpeska Ha n paBHBIX bubmmorexa [{OK
4acTen https://m.edso00.ru/88672e0c
15 IIponnopruoHaIbHbIE OTPE3KU EH6J_IHOTeKa LIOK
https://m.edso00.ru/88673794
16 CpenHsist TMHUS TPEYrOJbHUKA BH6J_IHOTCK3 LIOK
https://m.edso0.ru/88672f38
bu6moreka [IOK
17 Hozobrie TpeyromsHikit https://m.edsog u/88673a78
18 [TepBrIii mpu3HaK OA00US
TPEYroJIbHUKOB
19 Bropoti npu3Hak moaoous bu6morexa [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae
20 Tperuii npu3HaK MOI00MS bu6morexa [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8867400e
21 IlenTp Macc B TpEyroJIbHUKE BH6J_IHOTeKa [OK
https://m.edso00.ru/886738fc
29 UYetbIpe 3amevaTenbHbIe TOUKH
TpeyrojbHHUKa
23 [IponmopuinoHanbHBIE OTPE3KU B bu6morexa [IOK
MPSIMOYTOJIBHOM TPEYroJbHUKE https://m.edso00.ru/88673794
24 Metoz nonobus B 3a1a4ax Ha
IIOCTPOEHHUE
o5 [Tpumenenue nogoOus mpu
PEIICHUH MPAKTHYECKUX 3a71a4
26 Pemenue 3amau
97 KonTtponsHas paboTa o teme bubmmorexa [{OK

"TTogoOHbIE TpEYTOJBHUKNA"

https://m.edso00.ru/8867445a
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I[Tnomans. [Morsarue mnomanun

Bbub6morexa IIOK

28 MHOT'OYT'OJIbHHKA https://m.edsoo.ru/886745fe
29 CaoiicTBa miomnaaei
reoMeTpudecKux Guryp
30 DopMyJIbl 118 TUTOATU
MPSIMOYTOJILHUKA U KBaJIpaTa
31 [Tnomaae mapannenorpaMma bubmorexa [OK
https://m.edsoo.ru/88674a22
32 Pemenune 3amad Ha HaXOXKICHUE bu6moreka [JOK
IJIOIA/IH MTapaiIeorpaMMa https://m.edso0.ru/88675288
33 dopMmyJIbl i1 II0IA N bubmmotexa LIOK
TPEYroJIbHUKA https://m.eds00.ru/8867542c
34 [Tnomane Tpaneuun
35 Peuienvie 3a1a4 Ha HaAXOXKIEHUE
omaae puryp
36 Brraucnenue niomaaei ClioxkHbIX bu6moreka [JOK
buryp https://m.edso00.ru/88674e78
37 Pemenue 3ama4 ¢ moMoIis0 MeToaa bu6moTteka [JOK
BCIIOMOraTeJIbHON IIOIIAIU https://m.edso00.ru/88674f90
38 [Tnomanu ¢puryp Ha KIeT4aToi bu6moreka [JOK
Oymare https://m.eds00.ru/8867473e
39 [Tnomaau nogoOHBIX GUTyp
40 3aJa4yu ¢ IPAKTUY ECKUM bubmmorexa [IOK
COZIEPIKAHUEM https://m.edso0.ru/88675684
41 KontposnpHas pabora 1o reme bu6muotexa LIOK
"ITnomans" https://m.edso00.ru/8867579c
42 Teopema [Iudaropa u eé bu6mmoreka [TOK

MIPUMEHEHUE

https://m.edso00.ru/88675918
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Teopema, oOpaTHas Teopeme

Bbub6morexa IIOK

43 [Tucdaropa https://m.edsoo.ru/88675abc
44 ®opmyna ['epona
45 Pemenue 3amau
46 PaGora ¢ purypamu Ha Kier4aToit
Oymare
Onpenenexue
TPUTOHOMETPUYECKUX (PYHKIIUH
47 ;);g:(r)zbylirgsaljpﬁMoyroanoro BI/I6J:II/IOTCK8. I[IOK
IPUTOHOMETpIYECKIe https://m.edso0.ru/88675d32
COOTHOLIEHMSI B IPSMOYT OJIbHOM
TPEYroJbHUKE
48 OCHOBHO€ TPUTOHOMETPUUECKOE bubmmorexa [{OK
TOXIIECTBO https://m.edso0.ru/88675144
49 3HaueHUsl TPUT OHOMETPHYECKUX
byukumii 11 yrinos 30,45 u 60
50 Pemenne 3amau
SL | "Teopous Mngaropa  navare BnGmorera LIOK
TpUrOHOMeTpHH" https://m.edsoo.ru/8a1407e8
50 B3auMHOe pacrionoxeHue npsmou
U OKPYXHOCTH
53 KoHnenTpraeckue oKpyKHOCTH
. bubmmorexa [IOK
>4 Kacaime okpyirocteit https://m.edsolcf ru/8al1410a8
55 B3anMHoOe pacrionoxeHue AByx bu6mmorexa LIOK
OKpY>KHOCTEH https://m.edsoo.ru/8a1410a8
56 OO61mue KacaTenpHbIe IBYX

OKPYKHOCTEHN



https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
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57

I'panycHas mepa OKpyKHOCTH

58 LleHTpanbHbIE  BIMCAHHBIE YTIIbI
59 Teopema 0 BIMCaHHOM YTIJIe
60 VYrub1, 00pa3oBaHHBIC XOP/IaMH, 1 bubmumoreka [IOK
KaCaTeJIbHBIMU U CEKYILMMHU https://m.edsoo.ru/8a1416d4
61 HaxoxxneHue BeMMYUHBI yria Ha 1
KJIeT4aTon Oymare
IIpumeHeHue CBOMCTB BIIMCAHHBIX U
62 OIMHCAHHBIX YETHIPEXYT OJIbHUKOB 1
IIPH PEIICHUU TeOMETPUIECCKUX
3a1a4
Pemenue 3ana4 no teme
63 "BriicaHHbIE U ONMCAHHBIC 1
YEeThIPEXYTOILHUKN "
KonTpomnbsHas padora mmo reme
64 "Vriel B OKpyX’HOCTH. Bricanusie 1 buomorexa [JOK
e p— https://m.edsoo.ru/8a141c88
bubmmoreka [JOK
65 HeTbipexyr oKt L https://m.edsog ru/8al4lddc
bubmmoreka [JOK
66 Honobue Tpeyrombrnuion L https://m.edsog ru/8al4lefe
67 Haxoxnenue miomaneit puryp 1
bu6muotexa LIOK
68 YTAbI B OKPYIKHOCTH L https://m.edsolo_F ru/8al420ac
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
Ne Hdara nu(ppoBbIE
n/n Tema ypoxa Bcero Konrpoatubie | - Mpaxrueckite u3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 OnpeneneHre TPUrOHOMETPUYECKUX 1 bu6moreka [IOK
¢ynkumii yriaos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
9 OCHOBHOE TPUTOHOMETPHUUECKOE 1
TOX1eCTBO. DOPMYITBI TPUBEICHUS
3 DopMyJIbl IS BBIYUCICHUS KOOPAUHAT 1
TOYKH
4 VYrnoBoit Ko3hGUIEHT NpsAMOit
5 Teopema o momaau TpeyrojabHUKa
Bripaxxenue miomanu
6 quEIpexyronLHHIicla{[{epea €ro InaroHaju 1 bubmorexa OK
https://m.edsoo.ru/8al42ac0
U yToJI MeXIY HUMH
bubmmoreka [{OK
! Teopema cuiycos ! https://m.edsog ru/8al42e8a
8 Teopema kocuHYCOB 1 bubmorexa OK
https://m.edsoo.ru/8a142d5e
9 Pemenue 3ama4 Ha mpUMeHEHUE TEOPEM 1
CHHYCOB U KOCHHYCOB
10 [IpakTH4eckoe MpuMeHEeHnE TEOPEM 1 bu6morexa [IOK
CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
bu6morexa [IOK
1 Peuterue TpeyroabHHKOB 1 https://m.edSO(I)l. ru/8al42acO
12 Haxoxxaenue qyiMH CTOPOH U BETHMYHH 1 bu6mmoreka [JOK

yTJI0B TPEYT OJIbHUKOB

https://m.edso0.ru/8a1430b0
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Penitenne 3amad Ha HaXOXKICHUE UIMH

but6mmoreka [JOK

13 CTOPOH U YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/8al42ac0

14 Pemenue 3anay no reme "Pemenue
TPEYTrOJLHUKOB"

15 VYPOK NpakTHKyM IO PELICHUIO 3a/1a4 BH6J_IHOTeKa LIOK

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

16 Kontposnbsnas pabora o reme "Pemenue bubmmoreka [IOK
TPEYrOJLHUKOB" https://m.edsoo.ru/8a14392a

17 [TonsiTe o mpeoOpazoBaHUU TOI00HUS. bu6motexa [IOK
[TomoOHBIE MHOTOYT OJILHUKH https://m.edsoo.ru/8al43ab0

18 Teopema o nepuMeTpax H MmIomaaiax bu6morexa [IOK
110JI00HBIX MHOTOYT'OJIbHUKOB https://m.edsoo.ru/8al143de4

19 LenTpanpHOe ogo0ue. 'omoTeTns

20 CBolicTBa rOMOTETUH

21 [Tomo6ue mpou3BOIBHBIX GUTYP Egggg&fggggga 143106

22 Teopema o mpou3BeAEHUH OTPE3KOB XOP EH6J_IHOTCK3 LOK

https://m.edsoo.ru/8al441a4

by | et e Bismores 10K
sanau https://m.edsoo.ru/8al1443fc

24 Teopembl 0 KkBaapaTe KacaTeIbHOM U O bu6muotexa LIOK
MPOU3BECHUU OTPE3KOB CEKYIINX https://m.edsoo.ru/8al1442da

o5 [IpumeHenue TeopeM B peleHun bubmmoreka [TOK
reoOMEeTPUYECKHUX 3a7ad https://m.edsoo.ru/8a144578
KontponsHas pabora mo reme

26 "ITpeobpazoBaHue MOJ00US. bubmmorexa [{OK

Metprueckue COOTHOIIEHUS B
OKpyX)HOCTH"

https://m.edsoo.ru/8al1447a8
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Omnpenenenue BekTopoB. Gusnueckuii u

but6mmoreka [JOK

21 reOMETPUYECKUI CMBICI BEKTOPOB https://m.eds00.ru/8a144960
28 PaBenctBO BeKTOpf)B. OTtknanpiBaHue
BEKTOpa OT JJAHHOW TOYKH
29 CymMma 1ByX BEKTOPOB BH6J_IHOTeKa LIOK
https://m.edso00.ru/8a144d52
3akoHbl crnoxkeHus. [IpaBuio
30 napayienorpamma. CymMma HECKOJIBKUX
BEKTOPOB
but6mmoreka [JOK
31 BrrHTaHHE BEKTOPOR https://m.edsog ru/8al458c4
32 [IpousBeneHre BeKTOpa Ha YU CIIO
33 [IpuMeHeHnEe BEKTOPOB K PEIICHUIO 3a1a4 bubsmorexa [IOK
https://m.edsoo.ru/8al44c3a
bu6moreka [JOK
34 KoopuHater Bekropa https://m.edso]cf ru/8ald4fbe
35 CkanspHoe mpou3BeeHIuEe BEKTOPOB BH6J_IHOTCK3 HOK
https://m.edsoo.ru/8a14539c
36 CkansipHoe mpou3BeIeHUE BEKTOPOB B bu6motexa [IOK
KOOpAMHATax https://m.edsoo.ru/8a14550e
37 [IpumeHeHne BEKTOPOB JIJISI PELICHUS
3a7a4
38 KonTtponbsHas padora o teme "Bekropsr” Egggﬁ;fg;gﬁga 145b08
39 Paznoxenue BekTopa no AByM
HEKOJUTMHEaPHBIM BEKTOpaM
40 [Ipocreitmme 3a1aun B KOOpAUHATAX
a1 Pemenne npocreiimmx 3a1a4 B

KOOpAruHaTax



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144d52
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but6mmoreka [JOK

42 ¥/PABHEHHE OKpYIKHOCTH https://m.edsoo.ru/8al14635a
. bubmumoreka [IOK
43 ¥paBHeHHE NPAMOi https://m.edSO(I:)l. ru/8al45c48
44 Koopaunatel Touek nepecedeHus bubmoTteka [JOK
OKPYKHOCTH U IPAMOU https://m.edso0.ru/8a146620
45 [Ipumenenue MmeTona KOOPAUHAT MPU
pEIICHHH TeOMETPUUECKHUX 3a/1a4
Meron KOOpIAMHAT IPU PEILIEHUN
46 TreOMETPUYECKUX 3a/1a4, IPAKTUIECKUX
3a1a4y
47 KonTponpHas pabora 1o Teme bu6motexa [IOK
"JlekapTOBbl KOOPAUHATHI HA MJIOCKOCTH" https://m.edsoo.ru/8al146e0e
48 IIpaBUIIBHBIE MHOTOYT'OJIBHUKY, bu6mmoreka [IOK
BBIUUCIICHUE UX AJIEMEHTOB https://m.edsoo.ru/8al46fda
OKpy»XHOCTb, OTMCAHHAs! OKOJIO
49 prByHHBHOF(; MHOTI'OyT OJIbHUKA U bubmiorexa [JOK
BITHCAHHAS B MHOFOYTOBHHUK https://m.edsoo.ru/8al1472c8
50 DopMyIBl AT TPaBUIIBHBIX
MHOTOYTOJIbHUKOB
51 Pemenue 3amay Ha npuMenenne Gopmyn
bubmuotexa LIOK
52 Hueno m. Jlminita oxpyskriocth https://m.edsog ru/8alarlac
53 JlnmuHa TyTu OKPY>KHOCTH
54 Pannannas mepa yria BH6J_IHOTeKa LTOK
https://m.edsoo.ru/8al4714c
55 [Tnomans kpyra, cekTopa, CerMeHTa brbmorexa OK

https://m.edsoo.ru/8al147426
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but6mmoreka [JOK

56 TToHsiTrEe O IBMIYKEHUH INIOCKOCTH 1 https://m.edsoo.ru/8al47c8?
bu6moreka [IOK
> flomxerne L https://m.edSO(I:)l. ru/8al47f16
. bubmmoreka [JOK
58 Hapannem i mepenoc 1 https://m.edsog ru/8al47f16
59 [ToBopoT 1
60 CummeTpuu uryp 1
Kontponpshas pabota no reMmam
61 "[IpaBUIBLHBIE MHOT OYT OJIBHUKH. 1
OKpyx)HOCTb. JIBU>)KEHUS TIIOCKOCTH"
62 N3MepeHne reoMeTpuueCcKuX BEJIUYHH. 1 bubmmorexa [{OK
TpeyronbHukH https://m.edsoo.ru/8a148524
63 [IpumeHenne ABUKEHUI IPHU pEIIEHUN 1 bu6mmoreka [IOK
3ajau https://m.edsoo.ru/8a1480e2
64 [TapanyensHble U IepHIEHAUKYIISIPHBIE 1 bu6mmoteka [IOK
IIpsIMBIE https://m.edsoo.ru/8a148650
65 [Tnomanu duryp
66 durypsl Ha KJIeT4aTOM Oymare
67 OxpyxHOCTb U KpyT. ['eomerpuueckue 1
HOCTPOEHUS. YTJIbl B OKPYKHOCTH
68 BrrcanHbie U onucaHHBIE OKPYKHOCTH 1
MHOTOYTOJIbHUKOB
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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YUYEBHO-METO/IUYECKOE OBECIIEUEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJI1S1 YUEHUKA

* Maremaruka. ['eometpusi: 7-9-e kiacchl: 0a30BbIi YpOBEHb: yueOHUK, 7-9 knaccel/ AtanacsiH JI.C., byryzor B.®., Kagomiies
C.b. u npyrue, Akunonepnoe obuiectBo «M3narensctBo «lIpocBenienue

METOJIUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJISA

Marematuka. ['eomerpus: 7-9 kinacchl: 6a30BbIid YPOBEHb: METOJIMYECKOE TTOCOOHE K TPEIMETHON JIMHUHN Y4€OHUKOB 110
reomeTpun JI.C. Atanacsna, B.®. byry3osa u np./- Mockga: [Ipocsemenue, 2022

HUDPPOBBIE OBPA30BATEJIBHBIE PECYPCbHI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/7f415e2e

COI''TACOBAHO COT'JIACOBAHO

[TpoTokoi 3acegannsi METOJMUECKOTO O0bEINHEHHS 3aMecTUTelNb JUPEKTOpa

yuuTeneld MaTeMaTuku, UHPOPMATUKU U (PU3UKU no yuyeOHo# paboTe

MBOVY COLI Ne 14 um.B.1.Mypasnenko MBOVY COLI Ne 14 nm.B.1.Mypasnenko
cr.He3zamaeBckoit cr.He3zamaeBckoit

oT «__» aBrycra 2023 r., mpotokon Ne 1 /H.A.Kpynuit/

/T.H.XKepebuenko/ « » 2023 1.




