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Padouas nporpamma no yueoOHomy npeamery «I'eomerpus»
kiacc: 9A
YpOBEHb U3YyUCHUs: 0A30BbIN;
npuMepHas pabodas mporpamma: ['eomerpus 7 — 9 Ki1acchl: IpOrpaMMBbI 001Ie00pa30BaTENbHBIX YUPEKIESHH; COCTaBUTENh: bypmuctposa
T.A. Mockga, m3narenscTBo «IIpocBemenuey, 2008. — 128 c.

yuebHuk: A.B. Iloropenos, 'eomerpus 7 — 9 xi1.: yueOHUK st 00111€00pa30BaTeNbHBIX OPraHU3AIMNA C TPUITOKEHUEM Ha AIEKTPOHHOM
Hocutene u3z. — M.: [Ipoceemenune, 2012. — 224 c.

KOJINYECTBO YacOB B HEJIEJIIO/B IOJI: 2 yaca B HEZIeJ0, Bcero 68 yacos B rof;
KOJINYECTBO KOHTPOJIMPYIOIIUX MEPOIIPUATHI: KOHTPOJIBHBIX paboT — 6; aIMUHUCTPATUBHBINA KOHTPOJIb — 2 Yaca;

COCTAaBUTCJIb IPOTPAMMBI: qCpHOBOJ'ICHKO .HH, YUYUTCIIb MAaTCMATUKH, BbBICHIAA KBaHI/I(bI/IKaLII/IOHHaﬂ KaTeropusd

r. Upkytck
2017 - 2018 y4eOHbIi TO



INVIAHUPYEMBIE IPEJMETHBIE PE3YJIBTATBI

B pe3ynprare n3ydeHus JaHHOTO MPEIMETa YUEHUK JOJKEH
YMeTh:
IIOJIB30BAThCA A3BIKOM IT'€OMETPHUU JJI ONIMCAHUs [IPEAMETOB OKPYXKAIOLIEr0 MUPA;
pacrio3HaBaTh TeOMETPHUECKUE (PUTYPBI, pa3InyaTh UX B3aUMHOE PACIIOIOKCHHE;
n300paXkaTh reOMETpUUECKUEe (PUTYPHI; BBIOIHATH YEPTEXKH M0 YCIOBHIO 33]1a4; OCYILECTBIISATh MPeoOpa3oBaHus Gpuryp;
pacrio3HaBaTh Ha YEPTEKaxX, MOJIENIAX U B OKpYKalolIel 00CTaHOBKE OCHOBHBIE ITPOCTPAHCTBEHHBIE Tella, N300paxkaTh UX;
® IPOBOJUTH ONIEpALMM HAJl BEKTOPAMH, BBIYUCIIATD JUIMHY U KOOPAUHATBI BEKTOPA, YTOJl MEXYy BEKTOPaMU;
® BBIYHCIIATH 3HAYEHUS TEOMETPUYECKMX BEJIMYMH ([UIMH, YTJIOB, IUIOLa/ed, 0ObeMOB), HaXOAUTh CTOPOHBI, YIJIbl U IJIOLIAJU
TPEYroJIbHUKOB, JUIMHBI JIOMAHbIX, 1yT OKPYKHOCTH, IUIOIIAJIeH OCHOBHBIX F€OMETPUUECKUX (DUTYp U PUTYp, COCTABIICHHBIX U3 HUX;
e pemiaTb TE€OMETPUYECKHE 3aJayd, ONUPasCh Ha W3yYEHHbIE CBOMCTBA (UIYp M OTHOLIEHUH MEXIy HHUMH, HPUMEHSS
JIOTIOJIHUTENbHBIE TIOCTPOEHUS, allreOpanueckuii 1 TPUTOHOMETPUYECKUH anmapaT, UJeu CHMMETPUU;
® [IPOBOJUTH JIOKAa3aTeJIbHbIE PACCY)KICHUS IPU PELICHUH 3a/1a4, HCII0JIb3Ysl U3BECTHBIE TEOPEMbl, OOHAPYX KM Bask BO3MOXXHOCTH JJIS
UX UCIIOJIb30BAHMS;
® pelaTh NPOCTEUIINE INIAHUMETPUYECKNE 3a/1a4U B IPOCTPAHCTBE;
HCII0JIb30BATH NPHO0OpPETEeHHbIE 3HAHNS ¥ YMEHMS B IPAKTHY eCKON 1eATeJbHOCTH U NI0BCeITHEBHO KU3HHU JLIS:
® OIIMCAaHUs PEaJIbHbIX CUTYAllMi Ha SI3bIKE TE€OMETPHUH,
® PacueTOB, BKJIIOYAIOIINX MPOCTEHUIIINE TPUTOHOMETPUYECKHE (POPMYIIBI;
e pelICHUS TEOMETPUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TPUTOHOMETPUH
e pEIIEHUs NPAKTHUUECKUX 3a/ay, CBA3AHHBIX C HAaXOXKJIEHUEM TEOMETPUYECKHX BEIMYMH (UCIOJIb3YSd NpU HEOOXOIUMOCTH
CIPAaBOYHHUKHU U TEXHUYECKUE CPENICTBA);
 IOCTPOEHUI r€OMETPUUYECKMMH UHCTPYMEHTaMHU (JIMHENKa, YTOIbHUK, IUPKYJIb, TPAHCIIOPTHUP).




COJAEP/KAHUE YYEBHOI'O ITPEJIMETA

BBoaHoe noBTOpeHue (2 yaca)

CMmexHble 1 BepTUKalbHble yriibl. [Ipu3Haku paBeHcTBa TpeyrosbHUKOB. [Ipu3Haku napaiensHocTH npsmbix. Teopema [Iudaropa. CooTHomeHus B
IIPSIMOYTOJIBHOM TpeyroyibHUKE. BekTopel. UeTblpeXxyronbHUKU. BXoOHoit Konmpos.

IMomooOue puryp (16 yacos)

I'omoretus. [Ipeobpazoanue nogobus. ColicTBa npeodpazoBanus nmoxodus. [logobue ¢uryp. [IpusHak mog00Hs TPEYrONIbHUKOB MO JBYM yIJIaM.
[Tpu3Hak nmoaoOHst TPEYroJbHUKOB IO JBYM CTOpPOHaM W yriiy Mexay Humu. Ilpu3Hak mogoOus TpeyroibHHMKOB 1O TpeM cropoHaM. [lomoOue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

Koumponvnaa paboma Ne 1 no meme «llooobdue guzypr.

VYT7pl, BOMCAHHBIE B OKPY)KHOCTB. [IpOmOpHHOHATIBHOCTS OTPE3KOB XOPI M CEKYHIMX OKpPYKHOCTH. CBOHCTBO OMCCEKTPHUCHI yIia TPEYTrOJIbHUKA;
METPUYECKHE COOTHOLLICHHSI B IPSIMOYTOJIbBHOM TPEYTOJIbHUKE U B KpYTE.

Koumpononaa paboma Ne 2 no meme «Yenvt, 6nucannsle ¢ OKPysHCHOCHIb).

Pemenue TpeyrosibHukoB (12 yacoB)

Teopema kocunycoB. Teopema cunycoB. COOTHOIIEHHE MEXAY YIIIaMU TPEYTOJIbHUKA U MPOTUBOJIEKAIMMU CTOpOHaMHU. PelieHne TpeyroapHUKOB.
YeTslpe 3aMeyaTenbHble TOUKHU TPEYroJbHHKA.

Koumpononaa paooma Ne 3 no meme «Pewienue mpeyzonbHUKO8).

MmuoroyroyasHuku (12 4acoB)

Jlomanas. Beinmykiibie MHOrOyroibHUKH. [IpaBusibHbIe MHOTOYTOJIBHUKH. [loCTpOoeHNE HEKOTOPBHIX MPABUIBHBIX MHOTOYTOJIbHUKOB. DOpMYyIIbl IS
paznycoB BIMCAHHBIX U OMMCAHHBIX OKPYXHOCTEH MPaBUIBHBIX MHOTOYTOJbHUKOB. [10/1001e MpaBUIBHBIX BBIMYKJIBIX MHOTOYTOJIBHUKOB. J[1Ha
OKpY’KHOCTH. PaguanHnas mepa yria.

Konmponvnas paooma Ne 4 no meme «Mnozoyzonvrhuxu.

Inomanu ¢uryp (16 yacon)

[Tonsarue nnomanu. PaBoBenukocts ¢uryp. [Inomans npsmoyronsHuka. [Inomans napamienorpamma. Ilnomans tpeyronsuuka. @opmyna ['epona
JUIS TJIOIIAAN TpeyroibHuKa. [lnomans Tpanenum.

Konmponvnas paooma Ne 5 no meme «Ilnoujadu mnoz2o0yzonvHuKoey.

dopMmyIbl AJ1 painyCcoB BIMCAHHON M ONMCAHHON OKPY>KHOCTH TpeyroiapHuka. [lnomanu nonoOueix ¢uryp. [lnomans kpyra u ero yacteil. [lnomans
MHOTOyrojapHHUKa. [110111a16 NpaBMIIbHOTO MHOTOYTOJbHUKA. OTHOIIEHHUS IUIoIaiel OA00OHBIX GUryp.

Koumponvnas paboma Ne 6 no meme «ILnowads kpyza u ezo wacmeii».

O0o0maroniee noBTopeHue Kypca mianumerpuu (12 yacon)

Vel [Ipusnaku napamienbHoCcTH NpsMbIX. TpeyroiabHuku. [Ipu3Haku paBeHcTBa TpeyroabHUKOB. Teopema [Iudaropa. UeTbipexyroabHUKH.
JlekapTOBBI KOOPAMHATHI U BEKTOPHI Ha TuiockocTH. [IpeobpazoBanue ¢puryp. [IpeobpazoBanue noaodus. Permenue TpeyroibHuKoB. Briincanusie B
OKPY>KHOCTb Y OIIUCAHHBIE OKOJIO OKPYKHOCTU MHOTOYIOJIbHUKH. OKPYKHOCTb. J{JIMHA OKPY>KHOCTH. YTJIbl, BIMCAHHBIE B OKPYKHOCTb. [ i1omaau
¢buryp.

AOmunucmpamugnulit KOnmponaw (2 yaca)



YcnoBublie 0003navenusi: UHM — uzyuenue nosoco mamepuana, YKII3 — ypox komnnexcnozo npumenenus 3nanuil, IINIM — noemopenue
npotioennozo mamepuaia, K3 — konmponv 3nanuti

TEMATHYECKOE IINIAHUPOBAHHUE

Ne Tema ypoxka Kon-Bo dopma [Inanupyemble IpeIMETHBIE PE3YNIbTAThI IPU U3YUCHUHU [Ipumeuanue
ypoka yacop | OPraHmsauun TEMbl/pa3/iena/TiIaBbl
yueOHOro
3aHATHA
Beoonoe nosmopenue (2 uaca)
Vsl [apannensHocTb Yposenwv ooa3amenvnoii noozomoexu:
1 1
[IIM, YKII3 | [IpumeHATH 3HaHUS 110 TEMaM K PELIEHHUIO 3a/1a4.
2 Tpeyronbuuku. 1 [IM, YKII3 AprymMeHTHpOBaTh pelIeHHUE, ONEPUPYs TEOPETHUECKUMU
UYeThIpexXyrolbHUKH Gbakramu.
Ilooooue ¢uzyp (16 uacos)
3 I'omorerus 5 UHM 3nams: onpenesneHue mogoOHBIX HHUTYD;
4 [IpeoOpa3oBanue nomoodus VKII3 Ymems: noxassiBath npusHaKH 000U TPEYTOIBHUKOB U
5 [Tono6ue duryp. [TepBblii mpuzHak 1 VKII3 NOPUMCHATH X NPH PEIICHUN 33/1a9.
1107100151 TPEYTOJIbHUKOB
Pemenune 3anau no reme "I1 u
5 ere e311"oee onobue 1 VKIT3
TPEYTrOJIbHUKOB
7 Bropoii npuznak nogodust 1 VHM
TPEYTrOJIbHUKOB
Tpetuii npyu3HaK I Hst
8 pe pHU3HAK 110100 1 VHM
TPEYrOJIbHUKOB
Pemenue 3ana4 no teme YKII3
9 "ITpu3naku moxoodus 1
TPEYTrOJIbHUKOB"
10 [TooGue npsiMOyTroIbHBIX 1 YKII3
TPEYTrOJILHUKOB
Pemrenue 3agau o reme HITM
11 | "[IpumeHeHHe MPU3HAKOB MO100US 1
TPEYTrOJIbHUKOBY
Konumponvnas paboma Nel
12 1 K3
«Ilooobue ¢uzyp»
13 er'IBI, BIIMCAHHBIC B OKPY>KHOCTH 1 3name. NOHATHE HCHTPAJILHOI'O U BIIMCAHHOI'O YTJIAa, CBOMCTBO
MHM BIIMCAHHOTO YIJIa;
14 Pemrenue 3agad mo reme 1

VYKII3




"[leHTpanpHble U BOIMCAHHBIE YIJIbl"

15

[IponopuroHaIbHOCTh OTPE3KOB

Ymemn: onpenensiTe COOTBETCTBYIOUINI LICHTPAIbHBIA yroJ
BIIMCAHHOTO YIJIA U €0 IPaJyCHYIO MEpY.

X0pa NHM } }
HpOHOpHI/IOHaHBHOCTB OTpe3KOB VKII3 3namp. CBOWCTBA yria, onuparomerocsa Ha [naMmeTp, CBOMCTBO
16 1 YIJIOB, ONTUPAIOIINXCS Ha OJHY IyTY.
CEKYIIUX
Pemenne sajad no Teme YKII3 Ymems: npuMeHsITH NpU peLICHUN 33124 CBOWCTBA OTPE3KOB
17 | "IIpomopimoHaIBHOCTD OTPE3KOB 1 XOPJI ¥ CEKYIIIHX.
XOpJ U CEKYIIUX OKPYKHOCTH"
Konmponsnasa paboma Ne2 «Yznui, K3
18 | snucannvie ¢ oKpysicHOCH®. 1
Ilponopyuonansnocms ompesrKos
XO0pO U CeKyujux
Pewenue mpeyzonvnukos (12 uacos)
19 | Teopema kocunycos 1 M 3namp: GOpMyITUPOBKU TEOPEM U HIEH JOKA3aTEIbCTBA.
20 | CrieyicTBHsl U3 T€OPEMbI KOCHHYCOB 1 YKII3 VMemp: IPUMEHATH TEOPEMBI CHHYCOB U KOCHHYCOB H
oq | Pelenne 3anad ¢ npuMEHEHNEM 1 VKII3 CIICJICTBUSI U3 HUX JIISI HAXOXKACHHSI CTOPOH U YTJIOB
TCOPEMEI KOCHHYCOB TPEYTOJIBHUKOB 10 33JaHHBIM DJIEMEHTaM.
22 | Teopema CUHYCOB 1 UHM
23 | CuescTBHe U3 TCOPEMbI CHHYCOB 1 YKII3 Ymems: onpenensaTs BUABI TPEYTOJIBHUKOB 10 YIJIaM.
CooTHOIICHUS MEXY YTIIaMu
24 | TpeyroibHUKa U 1 YKII3
MIPOTUBOJICIKAIIMMH CTOPOHAMH
o5 Pemenue 3ampau o reme "Teopema 1
CHUHYCOB U €€ CJICICTBUA " YKII3
og | Pelienue TpeyroabHUKOB 1
VKII3
o7 | Peuenue tpeyroabHUKoOB 2
VYKII3
28 | Pemenune TpeyroipbHUKOB YKII3
29 | Pemenne TpeyroiabHIUKOB 1 YKII3
30 Konmponsnas paooma No3 1 K3
«Pewenue mpey201onuxko8»
Mnozoyzonvnuku (12 uacos)
31 HOMaHaﬂ. 1 Ymeme. OMpeACIATL BUA MHOTOYT'OJIbHHKA, ITPABUJIILHOT'O

NHM




32 Brlnykiibie MHOTOYTOJIBHUKH. 1 M MHOTOYTOJIbHUKA, CTPOUTH MTPABHIIbHBIC MHOTOYTOJIbHHKH,
ITpaBuiIbHBIE MHOTOVIOJIBHUKU. HaXoauTh OHCHTPHI BIIMCAHHBIX M OITMCAHHBIX OK] HOCTEH
p yr pyK
33 | Cymma yrioB MHOTOYTOJIBHUKA 1 YKII3 HPABHIBHEIX MHOTOYTO/IEHMKOB.
@opMyIibl 1JIs1 pauyCcoB .
Ymems: npumensTs GOpMYITBI pagIyCOB OKPYKHOCTEH IS
BIHCAHHBIX U ONMHMCAHHBIX
34 o 1 HNHM HaxXO0>KJICHUS DJIEMEHTOB IIPaBUJIbHBIX MHOI'OYT'OJILHUKOB;
OKPY’KHOCTEH IPaBUIbHBIX
ymemb BbIpaXaTb CTOPOHBI UCPE3 paJnyChI.
MHOT'OYT'OJIbHUKOB
Pemenue 3anau ¢ npumMeHeHHEM
35 (GopmyIt U1 pasMyCOB BIMCAHHOM 1 VKIT3 Ymems: cTpoutTh MHOIOYTOJIBHUKH, LEHTP, PAIHYC
Y OIMUCAHHOM OKOJIO TPEYTrOJIbHUKA ONHMCAaHHOW W BIMCAHHOM OKPY’KHOCTH B MHOTOYT'OJIbHUIK.
OKPYKHOCTEMN
HOCTpOGHI/Ie MIPABUIIBHBIX Ymems. ncnonp3oBaTh CBOMCTBA HOZ[O6I/I$[ IIpu pCIICHUN
36 | OnMCAaHHBIX, BIIMCAHHBIX 1 YKII3 3anad.
MHOT'OYT'OJIbHUKOB v b
Meémb. BLBIBOOAUTH (POPMYII JIMHBI OKPYKHOCTHU U
Pewenue 3amay mo reme YKII3 A PMYIy 2 Py
37 " " 1 MNPUMCHATH €€ IIPpU PCHICHUU 3a1a4.
[TpaBusIbHBIE MHOTOYTOJIBHUKU
38 HocTpoenue npaBUIBHEIX 1 YKII3 3nams: $hopMmyity nepeBoja rpaJyCHOW Mephl B paJIMaHHyO U
MHOTOYTOJIbHUKOB . HA00O0POT, yMemsb IPUMCHSTh.
ITooGue nMpaBUIBHBIX BBITYKJIBIX MHM
39 | MHOTOYTOJIBHUKOB. [[mHa 1
OKPY’KHOCTH.
Pemenue 3amgaa mo treme "J{muHa
40 | OKPYXKHOCTH, BIIMCAHHOU U 1 YKII3
ONMCAHHOW OKOJIO NPAaBUIIBHOIO
MHOIOYyrojbHuKa"
41 | Paguannas mepa yrios. 1 VUHM
42 Konumponvnas paboma No4 1 K3
«MmnozoyzonoHukuy.
Inowaou puzyp (16 uacos)
43 [TonsTue mnomanu. I1nomans 1 3namyp: dopmyibl iomanei Guryp;
IPSIMOYTOILHUKA. YKII3 Ymemp: BBIYMCIIATH TUIOMIA/b IPAMOYTOJIbHHKA,
44 | Inomaap mapanienorpamma 1 UHM KBaJ[para, napasuienorpaMma, pom0a, TpeyrojbHHUKa,
Pemrenne 3amau no reme "Ilnomans Tpanenuu.
45 Aat o tmat 1 VKIT3
napajuiesorpaMmma
46 | ITnouams TpeyroabHUKA 1 UHM Ymems: ipuMeHsTh Gopmyny I'epoHa asist BbIUKMCICHUS




Pemrenue 3ampau no reme "®opmyna

Iomaau TpCyrojJlbHHKa.

47 " 1 YKII3
TUIOLIA/IU TPEYTOJIbHHUKA
48 dopmyna I'epona VKII3 3name: (HOPMYIIBI, CBI3LIBAIOIINE PAIMYChl BOIUCAHHON U
pMy Y pMy. paany
49 | Hnomans tpanenuu 1 OIHMCAaHHOM OKPYKHOCTEH TPEYroJbHHUKA, C €r0
YKII3 CTOPOHAMH H ILIOIAABI0 U IPUMEHSATH UX IPH PEIICHUN
50 Pemenue 3amay mo reme "Ilnomanu NHM 3a
1 Jau.
npocThIX Guryp"
51 Konmponvnaa paboma Ne5 1 M Ymems: BBIUUCIATH ILIOUIAIU MOAOOHBIX QUTYp IO UX
«IInowadu npocmuix guzyp» JIMHEHHBIM pa3Mepam.
DopmyJIbl ISl paINyCOB,
52 | BIMCaHHOU M ONMCAaHHOU 1 K3 3namp: 3HAYCHUS YUCIIA «TT» C TOYHOCTB JO COTHIX.
OKPYKHOCTEHN TPEYroJbHUKA
Pemenue 3anay no teme "®opmysibl Ymems: BBIYUCTATH IUIOMAAb KPYTa.
JI1 painyCOB, BIIMCAHHOMW U
53 | AUV PAYCOB, BIHCAHO] 1 VIHM, VKII3
OTHMCAaHHOM OKPYXHOCTEH
TpeyrojabHuKa"
54 | IInouanu nogo6HBIX GUryp 1 YKII3
55 | Ilnomanap Kpyra u €ro yactei 1 YKII3
56 | IInomane cermMeHTa Kpyra 1 VKII3
57 | Pemenue 3anau «Ilnomann» 1 VYKII3
Konmponvnaa paboma Ne
58 P paboma Ne6 1 K3
«llnowaou gpuzyp»
Oboowarowee nosmopenue Kypca nianumempuu (10uacos)
HOBTOpeHI/Ie TEMBbI Ymemy: MNPUMCHATH 3HAHUA 110 TEME K PCIICHUIO 3a1a4.
59 | "Tpeyromsuuku. [Tpu3Haku 1 M
paBeHCTBa TpCYTOJ'ILHI/IKOB". AprMeHTI/IPOBaTb peuieHue, oneprupys TCOPECTUICCKUMU
[ToBTopenue tem "Teopema baxTamu.
60 n.on n 1 HHM
[Tudaropa", "YeTplpexyroJbHUKU
[ToBTOpenue TeMsol "JlekapTOBbI
61 | KOOpAMHATHI U BEKTOPHI HA 1 VKII3
IIJIOCKOCTH .
IToBropenue tem "IlpeoOpazoBanus
62 miockoctu", [logooue 1 VKII3
TPEYTOJIbHUKOB'".
64 | IloBropenue Tembl «Pemenne 2 YKII




TPEYTOJIbHUKOBY.

[ToBTOpenue TemMbl "OKpPY>KHOCTD.

65 | JnuHa OKpYXHOCTH. YTJIbI, M
BIMICAHHBIC B OKPY)KHOCTH '
66 HOBTOIII)GHI/IG teMbl "Ilnomaan 1M
¢uryp
67-68 | AomunucmpamuseHwviii KOHMPOIIb K3




COI'NTACOBAHO
PYKOBOAMTEIb NIPEIMETHON KOMUCCUH 110 MATEMATUKE

poTOKOJ Ne
OT «___» 2017 1.

COI''TACOBAHO
KOOPJIMHALIMOHHBIN COBET

PYKOBOJUTENb KOOPAMHAIIMOHHOTO COBETA
oT «__ » 2017 1.

COI'JTACOBAHO
3aMmecTuTenb qupekTopa no YBP (BP)

OT «___» 2017 1.



