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IHOACHUTEJIBHASA 3AIIMCKA

OOpa3oBartenbHass nporpamMma mno npeamety «l'eomerpusi» cocraBieHa Ha
OCHOBE:

1. ®denepanbHoro 3akoHa Poccutickoit denepammu ot 29 nexadbps 2012 r. Ne
273-®3 «O06 obpazoBanuu B Poccuiickoit @enepannny;

2. mnpukaza MunnpocBemenuss Poccun ot 31.05.2021 Ne 286 «OO06
yTBEpXKIeHUH  (penepanbHOr0  TOCYNapCTBEHHOTO  00pa3oBaTEIbHOTO
CTaHJapTa HadaJIbHOTO 00111ero oopazoBanus» (naisee — ®I'OC OO0 2021);

3. mpukaza MunnpocBemenus Poccum ot 22.03.2021 Ne 115 «O6
yTBepxaeHun [lopsiika opraHu3aiuu U OCYLIECTBICHHUS 00pa3oBaTEIbHOM
JESTENHPHOCTA TI0 OCHOBHBIM 00I1€00pa30BaTebHBIM IpOorpaMMaM  —
o0Opa3oBaTeIbHBIM MPOrpaMMaM Ha4YaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro M
CpeaHero 00111ero 00pa3oBaHUs;

4. ABropckoil nporpaMmmsel Kypca reomerpun AtanacsiHa JI.C., byry3osa B.®,

Kanomuena C.b.;I'eomerpus, 7-9 kinacc, uznarensctBo «IIpocsenienue";

Pabouast mporpamMma coctaieHa B cooTBeTCTBUU ¢ [Iporpammoii Bociuranuss MAOY «lllkomna
Ne 69 «IlenTp pa3Butust o6pazoBaHus» MOAyIb «lIIkompHBIN ypok». Peannzanus
BOCIIMTATEIBHOIO MOTEHIIAATA YPOKAa MaTeMaTHKa IPEIOIaraeT Cleayolee:
- YCTAQHOBJIEHUE JOBEPUTEIBHBIX OTHOIICHUN MEXIY YUYUTENIEM U €r0 YUYEHUKaMH, CIIOCOOCTBYIOIINX
MO3UTUBHOMY BOCHPUATHIO YYallUMHUCA TpeOOBaHMM M TNpPOCchO yduTeNs, NPUBICYEHUIO UX
BHUMaHUs K 00CyXJIaeMoil Ha ypoke HHPOPMAILIMHU, aKTUBU3ALIUU UX MTO3HABATEIHHOM JEATEIIbHOCTH
(ucronp30BaHME HA YPOKAX IMTAT, aOpHU3MOB, MOCIOBUI] U TOTOBOPOK KaK 3MUTpadoB K YPOKY WIN
KaK HEOOBIYHBIX MPUBETCTBUI /111 MOTUBALIMU YUaIIUXCH);
- moOy’KJeHHe IIKOJBHUKOB COOJIOAATh Ha ypOKEe OOLIENpPUHATHIE HOPMBI MOBEICHMS, NpaBUIIa
oOuieHust co cTapmMMH (YYUTENsIMH) U CBEPCTHUKAMU (ILKOJIbHUKAMH), MPUHLUIBI Y4eOHOMH
JUCLIMILIMHBL U CAMOOPraHU3aluu;
- IPUBJICYEHHE BHUMAHUS LIKOJIBHUKOB K IIEHHOCTHOMY aCHEKTy M3y4aeMbIX Ha YpOKaXxX SIBJICHMH,
opraHuzanus uX paboThl C MOJy4aeMOM Ha YypOKe COLMAlIbHO 3HAYMMOM HHpopMarmen —
WHHUIIMMPOBAHUE €€ OOCYXICHMS, BBICKA3bIBAHUS YUYAIIMMHUCS CBOETO MHEHHS 10 €€ IOBOJY,
BBIPAOOTKH CBOETO K HEH OTHOIIEHUS (pelIeHHe Ha ypOKaxX MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4);
- HCHOJb30BAaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH cOAepXk aHUs ydeOHOro mpeaMeTa dYepes
JEMOHCTPALMIO JETSAM IPHUMEPOB OTBETCTBEHHOIO, TIPaXKIAaHCKOTO IIOBEICHMS, TNPOSBICHUS
YeJI0BEKOIIO0US ¥ 10OpOCEpIeUHOCTH, Yepe3 MoI00p COOTBETCTBYIOMIMX TEKCTOB JIJIsl UTCHHUS, 33714
IUIsl pelieHusi, NpoOJIeMHBIX CUTyaluil i 00CcyXIeHHs B Kilacce ((peauKcoaornuecckas no3umuus B
pabore yumrens («pemukc»-cuacThe). YUUTENb O0ydYaeT, BOCIHTHIBACT, pPa3BUBACT. YUHTEIh
HacTpaMBaeT AeTeil Ha CO3UATENbHYIO IEATEIbHOCTh Ha 0JIaronoy4ue CTpaHbl);
- IPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (GopM pabOThl ydaluXcCs: WHTEIUIEKTYaJbHBIX WUIP,
CTUMYJIMPYIOUIMX IO3HABATCIbHYK0 MOTHUBALMIO IIKOJIBHUKOB; JOUAAKTHUYECKOTO Tearpa, T
MIOJTyYeHHBbIE HAa YPOKE 3HAHMS OOBITPBHIBAIOTCS B TEATPAJbHBIX IMOCTAHOBKAX; MUCKYCCHH, KOTOpBIE
JAI0T yYalUMCsl BO3MOXHOCTb MPHOOPECTH OMBIT BEIEHHUSI KOHCTPYKTHUBHOIO JAMANOra; rpymnioBon
paboThl mim paboThl B Mapax, KOTOPhIE yyaT MIKOJIBHUKOB KOMaHIHOW paboTe M B3aUMOJICHCTBHIO C
JIPYTHUMH JETbMU;
- BKJIIOYEHHME B YPOK HMIPOBBIX IMPOLEIYp, KOTOpPBIE IOMOTalT NOJJEpaTh MOTHUBALIMIO JIeTel K
MIOJIyYEHUIO 3HAHUH, HAJTAXKNBAHUIO TO3UTUBHBIX MEXJIMYHOCTHBIX OTHOUIEHUH B KJIACCE, IIOMOTaOT
YCTAaHOBJICHHIO - T0OpOXKenaTeaIbHON aTMocdepsl BO BpeMst ypoka (YpOKH — COPEBHOBAHHA);
- opraHM3anus me@crBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX YYAIMXCS HAJ UX HEYCHEBAIOIIUMU
OJTHOKJIACCHUKAMM, JAIOLIEr0 IIKOJbHUKAM COLHMAJbHO 3HAYMMBIH ONBIT COTPYJHUYECTBA H
B3aMMHOM TIOMOIIM (Ha ypOKax MCIOJIb30BaTh pabOTy B napax, paboTy B IpyInax);
Ha ypokax mto6oro tuna



- MO>KHO U HY’KHO BK/IFOYaTb BOCITMTATEILHBINA KOMIIOHEHT B mponecc O6yLIeHI/I$I.
- IIPUMCHATH BJIaJCHUC YUUTCIIEM PCYbIO, MI/IMHKOI;'I, CHCHHUYECCKNM MAaCTEPCTBOM.

—  HCHOJb30BaTh (DPU3KYIBTMUHYTKH WM JAMHAMHUYECKHE Nay3bl — COXpPAHEHHUE 3/10POBbS
y4aluxcs.
—  [pOBOAWTH MHUHYTKa Oe3omacHocTH — [1/1]], mpaBuia TnyHO# 6€301MacHOCTH.

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/eliOB UIKOJBHOW MaTE€MaTUKH,
UMEIOIINIA CBOEH IebI0 00€CTIeUunTh M3YYEHUE CBOMCTB M pa3MepoB (Guryp, ux
OTHOIIEHWH M B3aUMHOE pPAaCIOJIOKEHHE, ONHUPAeTCI Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUIO. L[eHHOCTh M3yueHHs reoMeTpur Ha YPOBHE OCHOBHOTO
oOuiero o0Opa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIMNCA yYUTCS MPOBOJIUTH
JI0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTh JJOTUYECKUE YMO3AKIIOUEHUS, T0Ka3bIBaTh
UCTUHHBIE YTBEPKACHHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCy’kJieHuss «OT MPOTHBHOIO», OTJIMYAaTh CBOMCTBA OT IPU3HAKOB,
dbopmynupoBath oOpatHble yTBepxKIeHus. Ocoboe 3HaueHue JoKa3aTesibHas
JMHUS UMEET JJIs1 yriIyOIE€HHOTO U3yUeHUs] MaTeMaTUKH.

Llenpro M3yyeHus TEOMETPUU SBJISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MaTeMaTUYEeCKUX, TaK U MPAKTUUECKUX 3a]1a4, BCTPEYAIOUTUXCS
B peanbHOM xu3HH. OOydyaromuics JIOJDKEH HAy4YUThCA  ONpPEAENATh
reOMEeTPUUYECKYI0 (UTYpY, ONUCHIBATh CIOBAaMHU UYEPTEXK WIM PUCYHOK, HANTH
IIO[aJb  3€MEIBHOTO  y4YacTKa, pacCUUThIBaTh  HEOOXOAUMYIO  JJIUHY
ONTOBOJOKOHHOIO KaOenss wiu Tpedyemble pa3Mepbl rapaxa sl aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3ajad MPaKTHUYECKOrO XapakTepa OOy4arolMics YUYUTCS CTPOUTH
MaTEMaTUYECKUe MOJIEIM  PEATbHbIX JKU3HEHHBIX CHUTYallMid, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTaTa.

Oco6eHHOCTh y4eOHOro Kypca yrIyOJaE€HHOTrO U3yUYEeHHS] TEOMETPUM COCTOUT
B TOM, YTO 0Oy4aroIuecs: He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHITUIAMH, a
yBEPEHHO OBJIaJieBal0T MMHU. CyIlecTBYIOINUE TEMbI MPOrpaMMbl 0a30BOro Kypca
Tr€OMETPUH U3yUaroTcs Ha OoJiee riIyOOKOM YypOBHE, a 00yUarolrecs: IpuoopeTaroT
YMEHUS, MOMOTalIINEe UM YBEPEHHO INPUMEHSTh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEIMETax, Mpex/ie Bcero Gpusnke u HHPopMaTHKe,
a TaKXe TMOJIb30BAThCS MOJYYECHHBIMH 3HAHUSMH TMPU PEHICHUH MPAKTUYECKUX
3azay.

CornacHo ydeOHOMY IUlaHy B 7-9 Kiaccax wu3y4aeTrcss yriayOnEHHBIM
y4eOHBIN Kypc «I'eoMeTpHs», KOTOPBIN BKIIOYAST CIISAYIONINEe OCHOBHBIC pa3eiibl
comepxkanusi:  «Hauwama  reomerpum», «TpeyronbHuku», «OKpPYKHOCTBHY,
«YetpipéxyronpHukmn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takxke «Meton koopauHaty, «Bekropb», «IIpeodpazoBaHus MI0CKOCTH.

Ha um3yuenue yuebnoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 gaca (3 yaca B Hezleni0), B
9 knacce — 102 gaca (3 gaca B HEACIIO).



COAEPKAHUE OBYUEHUA
7 KIIACC

Hauasna reomerpun

Hctopuss BO3HUKHOBEHUA W pa3BUTUA reomeTpud. HavanbHble NOHATHSA
reomerpun. Touka, mpsmas, OTpe3ok, ayd. [loHarue o0 akcuome, TeopeMme,
JOKa3aTeIbCTBE, OIPEACIICHUN.

B3anMmHOe pacronokeHue ToYek Ha HpsMou. M3mepenue mIMHBI OTpE3Ka,
PACCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts m  yroi. Buaesl yrnos. M3mepeHue Benu4uH yIJIOB.
BeprukanbHble U cMexHbIe yIUibl. [lapauienbabie U NepIeHIUKYJIIIpHbBIE TIPSIMBIE.
Paccrostnue ot Touku 110 npsiMou. bruccektpuca yria.

Jlomanas. Buael nomanbix. JUmmHa nomaHou. MHoroyronsHuku. [lepumerp
MHOI'OYyroJIbHUKA. [IOHSTHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble MpenCTaBICHUS O PpaBEHCTBE QUIYpP, HX PACIOJIOKEHUH,
CUMMETPHH.

IIpocreiimmue nocrpoenuss. MHCTpYMEHTHI U1 U3MEPEHUM U IIOCTPOCHUM.

TpeyroinbHUKHU

Buzasl TpeyrosbHUKOB: OCTPOYIOJIbHBIE, IPSAMOYTOJIBHBIE, TYIOYTOJIbHBIE,
paBHOOEApEHHBIE, pPABHOCTOpOHHME. Mennana, OuccekTpuca U BbICOTA
TPEYTOJIbHHUKA.

PaBenctBo TpeyronbHukoB. IlepBbli M BTOpOM NPHU3HAKKM PABEHCTBA
TPEYTrOJIbHUKOB. PaBHOOEApEHHbIE TpPEYrodbHUKHM M HX cBoWcTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUsT MEXIYy CTOPOHAMHM M yTJIaMHM TpeyroyibHuMKa. HepaBeHCTBO
TpeyroJabHUKA. HepaBeHCTBO O JIMHE JOMaHOM.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHUHU.
IIpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

IHapamienbHbie npsaMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUYECKUE CBEICHHUS O NOCTynare EBkimaa u
o ponu JloOaueBCKOr0 B OTKPHITUM HEEBKIWIOBOM TreoMeTpuu. CBOICTBA H
IPU3HAKK NapaJUIeNIbHBIX NpsMbIX. CyMMa YIVIOB TpeyrojbHUKA. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbBHMKAa M CyMMa BHEIIHHX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrosbHbIe TPEYroJbHUKH

IIpu3Haku paBeHCTBA IPSAMOYIOJBHBIX TPEYrOJIBHUKOB. [lepnenaukymisap u
HakJIOHHAs. CBOMCTBO MEAUAHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHON K
runotenyse. [IpsMoyroybHbIN TPEyTroJbHUK € yTiioM B 30°.

OKpYy:KHOCTH



IloHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBbl OKPYKHOCTHM W Kpyra: LEHTD,
paguyc, AMaMerp, XOpaa, UX CBOMCTBA. B3anMHOE pacnonoKeHue OKpYKHOCTU U
npsimoii. KacatenbHas M cekymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCaHHas B
yroui. [Ipocreime nocTpoeHus ¢ MOMOILBIO UPKYJI U JIMHEHUKU.

I'eomeTpuYeckue MecTa TOYEK

IloHATHE O reoMEeTpUYECKOM MecTe TOYeK. [IpuMepbl reOMETpUYECKUX MECT
TOYEK HA IUNIOCKOCTHU. bUCCEKTpHCca yIiia U CepeAMHHBIN NEPICHIUKYIIAP K OTPE3KY
KaK IeOMETpUYECKHEe MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYrOJIbHHMKA, €€
LEeHTp. MeToa reOMEeTpUYECKUX MECT TOUEK ITPU PEILIEHUN T€OMETPUUECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO WUPKYJIA U JHHEHKH

Hctopuueckue cBeneHus. OOOCHOBAaHUSA MPOCTEHIINX MOCTPOEHUM, 3TaIbl
3a71a4M Ha IIOCTPOCHUS, PELICHUE 3a/1a4 Ha IOCTPOCHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeThIpEéXyroJbHUKU

[TapannenorpamM, €ro mnpu3Haku U cBoicTBa. [IpsMoyroiapHHUK, pomoO,
KBaJpaT, UX MPU3HAKU U cBoiWcTBa. Tpanenusi. PaBHOOenpeHHas Tpanemnus, eé
cBoiicTBa M npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JUHUASA TpaneUuu.

Cpennss nMHUSA TpeyrojbHUKAa. MeToJ yJIBOEHHsS MEIWaHbl TPEYIrOJbHUKA.
Teopema o nepecedeHn MeUaH TPEYTOJIbHUKA.

Teopema ®aneca, Teopema O NOPONOPUHMOHAIBHBIX OTpe3Kax. Teopema
BapunboHna 111 IpONU3BOIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpanbHO-CUMMETPUYHBIE (QUTYPBHI.

IToxoOue

[logobue TtpeyronbHUKOB, Ko3(p¢uuueHt nonodus. I[lpuzHaku nogoOus
TpeyrojabHUKOB. [IpumMeHeHHe TMMOAOOMS TMpU pPEIICHUH TE€OMETPUYECKHX U
IIPAKTUYECKUX 3a/1a4.

ILtomann

[Tonatue o mromaau. CBoicTBa IJIONMIAACH TeoMeTpuueckux Guryp.
[Ipocreitmue GopmMymbl A7 IIIOUIAAN TPEYTOJIbHUKA, MMapajjiesorpamma, pomoa u
Tpaneuuu. [nomanu nogoOHeIx ¢uryp. OTHOLIEHUE IO TPEYTrOJIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
IIPAKTUYECKUX 3a/1a4.

DJIeMEeHTbI TPUTOHOMETPHH

CHHyC, KOCHHYC, TQHI'€HC M KOTAHIE€HC OCTpPOro yrija MpsAMOYTOJIBHOIO
TpeyroyiibHUKa. Tpuronomerpuueckue ¢yHkuuu yraoB B 30° 45° u  60°.
IIponopuroHaIbHBIE OTPE3KU B MPSAMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTrOJIbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTHIO



BrnmcanHble M IEHTpalbHBIE YTIJIBI, YTOJd MEXKIYy KacaTEIbHOM W XOPAOW.
Yriel MexAy XOpAaMH M CEKylMMU. BrimcaHHble M ONHMCAHHBIE OKPYKHOCTH
TPEYTOJIbHUKA M 4YeThIPEXYroiabHUKH. CBONCTBA W IPU3HAKKM BIIMCAHHOIO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyioKeHHe IBYX OKpyxkHocten. Kacanue
OoKpyxHocTel. O0ume KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KVIIACC

Pemenue TpeyroibHMKOB

Cunyc, kocuHyc, TaHreic yrinoB ot 0° pmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOKIECTBO. @opMysbl  IPUBEICHUSA. Pemenue
TPEyroJbHUKOB. TeopeMa KOCHMHYCOB M  TeopeMa CHUHYCOB. Pemenue
NPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemenne 3amau reoMmeTpu4eCKON ONTUKMU.

Tpuronomerpuueckue dbopmynsl IS IJION[AAM  TPEYTOJbHUKA,
napaienorpamma, pomoOa, Tpaneruu. ®Popmyrna ['epona. dDopmyna tuIomAAH
BBIITYKJIOTO YETHIPEXYTOJIbHHKA.

Iloxo0ue TpeyroIbHUKOB

Xopael W MOAOOHBIE TPEYrOJBHUKA B  OKpYXXKHOCTH. Teopema o
IIPOU3BEACHUN OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BENCHUU OTPE3KOB CEKYILMX,
TeopeMa O KBajJpaTe KacarelbHOW. [I[puMeHeHue nmpu pemeHnd reoOMETPUUYECKUX
3agad. Teopembl UeBnl 1 Menenas. [lonsTue 0 roMOTETHH.

MeTtoa KoOpAMHAT

VYpaBHeHue npsMoW Ha TUIOCKOCTU. YTJIOBOM KOI(PGUIIMEHT U CBOOOIHBIM
YIEH, UX TEOMETPUYECKHUA CMbICH. llapamienbHOCTh W TNEPHNEHAUKYJISIPHOCTD
NpsAMBIX (depe3 yriioBod Ko OUIIMEHT).

YpaBHeHue OKpyXHOCTH. Haxoxaenue mnepecedeHUN OKpPYKHOCTEH W
NpsAMBIX B KoopauHatax. Popmyra pacCTOSHUSA OT TOUKM A0 mpsiMou. Ilmomans
napajuiesiorpaMMa B KOOpAMHATaX, IMOHATHE 00 OPHEHTHPOBAHHOM ILJIOLIA[IH.
[IpumeHeHne MeToa KOOPAUHAT B TPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKHUX
3a/1a4ax.

BexTopsl

Bekropel Ha miockocTH. CHOKEHHE M BBIUMTAHUE BEKTOPOB — IIPaBHIIA
TPEYTOJBHUKA U MapajulesiorpaMmMa. Y MHOKEHNE BEKTOpa Ha uynciio. KoopanHarsl
BekTOpa. ClIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpa HAa YHCIIO B
KoopauHartax. [[puMeHeHre BEeKTOpOB B PU3MKE, IIEHTP Macc.

[Tonsitue o OGa3uce (Ha IIIOCKOCTH). Pa3nokeHuss BEKTOpPOB MO Oas3ucy.
CkanspHOoe€ NPOU3BENCHUE BEKTOPOB, I'€OMETPUYECKUN CMBICI U BBIPAXKEHUE B
JEKapTOBBIX KOOpAWHATax. JIUCTpUOYTHBHOCTh CKAJISPHOTLO IPOU3BEIACHUS.
CkamsipHOE  TpOW3BEACHUE M IpoelupoBaHHe. [IpuMeHeHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXIEHHMS JUIMH W yrioB. Pemenue
F€OMETPUYECKUX 3a/1a4 € IIOMOLIBIO CKAIIPHOTO IPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IIOIAAbL KPyra

[IpaBunbHBIE MHOTOYTOJIBHUKHK. JlnmuHa OKpyxkHOCTH. ['pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHUE JUIMH Iyr OKpykHocTeu. Ilnmomans kpyra,
CeKTopa, cermeHTa. Mcropuyeckue cBeieHns 00 M3MEPEHUH IIMHBI OKPYKHOCTH U
IJIOIIAAU Kpyra.

JIBHKEeHHM S TUIOCKOCTH

LenTtpanbHas cumMmerpus. LlenTpanbHO-cuMmMeTpuuHble Gurypsl. [1oBopoT.
OceBag cummerpusa. PUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIN IEPEHOC.

[lonsitue nBwxeHuss U ero cpoiicTBa. PaeHcTBO ¢uryp. IlposBienus
CUMMETPUM B NPUPOJE, >KUBOIMUCH, CKYJBINType, apxurekrype. Kommoznumum
IBUKEHUH (MpocTeiiine npuMepsl). [I[puMeHeHne B reoMeTpU4YecKuX 3a1adax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMNYHOCTHBIE PpPe3yJbTAThl OCBOCHUS MPOTPaMMbl MO MaTeMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

OPOSIBJIEHUEM MHTEpEca K IMPOIUIOMY U  HACTOSIIEMY POCCHICKON
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHUSIM  POCCHMCKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JOCTIKEHUN B IPYTUX HAyKaX W MPUKIAJAHBIX cepax;

2) rpa’KIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEH Tpa)KJaHWHA U peau3allui ero
mpaB, TPEACTABICHUEM O MaTEMaTUYECKUX OCHOBaxX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYP TPaKIAHCKOrOo 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKJIEHUIO STUYECKUX MPOOIIEM, CBSI3aHHbIX
C TPAKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHEM BaKHOCTH
MOPaJIbHO-3THYECKUX MPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) TPyA0BOI0 BOCTIMTAHMSI:

YCTAaHOBKOW HAa aKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MAaTEMAaTHYECKOW HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTU MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHUU BCEH JKM3HM JUIS YCHEIIHOW MpodeccHoHaTbHOMN
JESTENBbHOCTA M Pa3BUTHEM HEOOXOIMMBIX YMEHMU, OCO3HAHHBIM BBIOOPOM U
OCTPOCHUEM UHIAMBUIYATILHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
Y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K  OMOILMOHATBHOMY M  ACTETUYECKOMY  BOCIIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/au, PEUICHWM, pacCyXICHUW, YMEHUIO BUACTDH
MAaTEMaTHYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHocTel HAY4YHOI'0 NMO3HAHUSA:

OpUEHTAlMel B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKa, MPUPOJBI U
oOllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4YeloBeuecKoi
JEATELHOCTH, ATAloB €€ pa3BUTHUS M 3HAYMMOCTU JJIsi PA3BUTHUS LIUBUIIU3AIUH,
OBJIJICHUEM SI3BIKOM MATEMATHKHA M MAaT€MAaTHYECKOM KYJbTYpPOil KaK CpelICTBOM
NO3HAHUS MUpPA, OBJIaJCHUEM HABBIKAMH HCCIIEI0BATENBCKON JEATEIbHOCTH;

6) ¢pusmyeckoro Bocnutanus, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIaroNmoJIy4Yns:



TOTOBHOCTBIO TPUMEHSITh MaTeMaTHYEeCKHE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHHS  3J0pOBOro  oOpa3a >KWM3HM  (3I0pOBOE  TUTAHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATAA U OTAbIXa, peryjspHas ¢u3ndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEKCUM, MNPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHUE MAaTeMaTUYECKUX 3HAHUN JIJIsl PEeIIeHUs 3a/1a4
B 00JIACTM COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCJEACTBUM [Ji1 OKPYKAIOIIEeW Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOJIEM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAESITEIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTBCS Yy JPYTUX JIIOJIeH, MpUOOpeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA W KOMITCTCHIIMH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCTHIO B (DOPMUPOBAHMH HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYI0  CHUTYyallMiO, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHPOBATH M OICHUBATH PHCKH H
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0yyaroierocst OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOITHECS OBJIaJICHUEM YHUBEPCATHHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMH U YHUBEPCATHHBIMU PETYISATUBHBIMH JCHCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBIABJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(BUKAIIIH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTETbHBIE U OTPUIIATENIbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUHS
B (akTax, JaHHBIX, HAOMIOJACHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

pa3Ouparh J10Ka3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEJbCTBA MAaTEMAaTHYECKUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH NMPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKOW WHIYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCO0 pemieHns y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHUs, BbIOMpaTh HamOoJiee TMOAXONAIIMA ¢ Y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (QPUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh HMCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4YeCKOoro OObeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKy COOOMH;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHUE TMpOllecca, a TaKkKe BBIJBUTATh
MIPEIOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALIUU, JTAHHBIX,
HEOOXOIMMBIX JJIsI PEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBaTh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UHOOPMAITUIO PA3TUYHBIX BUJOB U (OPM MIPEACTABICHHUSI;

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1a4ud CXeMaMu, JuarpaMMaMu, MHOU TpauKoi U UX KOMOWHAIUSAMU;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.



KoMMyHUKaTHBHbI€ YHUBeEpPCAJIbHbIE YUeOHbI€ el CTBHSI:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHHS B COOTBETCTBUH C YCIOBUSMH U
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THACHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUS 3aJaqd,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yIbTarT;

B X0Jie 0OCYXKJIEHMsI 3aJ]aBaTh BOMIPOCHI IO CYIIECTBY OOCYKJIaéMOM TEMBI,
MpoOJIeMBbl, pemaeMol 3aJaud, BBICKA3bIBATh WJCH, HAIlCJICHHBIC Ha TIOUCK
pEIICHHS, COIMOCTABIATh CBOM CYXICHHUS C CYXICHUSMU IPYTHUX YYaCTHHKOB
auajaora, oOHapy>XKMBaTh Pa3jIndUe U CXOJICTBO IO3HUIIMN, B KOPPEKTHOU (dopme
(hopMyIHpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MIPE/ICTABIIATh PE3yJIbTAThl PEIICHHS 3aJlaud, SKCIIEPUMEHTA, UCCIICAOBAHMS,
MPOEKTa, CaMOCTOSATEILHO BBHIOMPAaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MIPE3CHTAIMN 1 0OCOOCHHOCTEH ayIUTOPHH;

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaJIbHOU
paboOThl TMPU pelIeHUH Y4YeOHBIX MaTeMaTHYECKUX 3a/]ad, NPUHUMATH I1EIh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATH OPTAHHU3AIIMI0 COBMECTHOH paboTHI,
pacrpenensaTh BHABI PadoT, JOroBapuUBaThCsA, OOCYXKJATh IMPOIECC W PE3yIbTaT
paboThI, 00001IaTh MHEHHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B IPyNMHOBBIX (opMax paboThl (00CyxkaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITypMBD» W WHBIC); BBINIOJHATH CBOIO YacTh pabOTBHl W
KOOPAWMHUPOBATh CBOW JCHCTBHS C JPYTMMH 4YiICHAMH KOMAaHBI, OIICHUBATH
KaueCTBO pe3yJbTaTa W KaueCTBO CBOEr0 BKJajaa B OOMIMA pe3yiabTar IIo
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryasiTuBHbIC YHHBepcalbHbIe YUeOHBbIE AeiicTBUSA
Camoopranusanus:

BBISIBIISITh MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX M YYEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATENLHO COCTABIAThH IUJIAH, aJTOPUTM pElIeHHs 3anadu (WU €ero
4yacThb), BBIOMpATh CHOCOO pelmeHuss ¢ Y4ETOM UMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJISI IIpoLiecca U pe3ysibTara
peleHus: MaTeMaTUYeCKOM 3a/1a4i, CAMOMOTHUBALIUU U pedIIeKCHu;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABJIECHHON LENH U
YCIIOBUSIM, OOBSICHATH IPUUUHBI JTOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIN, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMU NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOLIMOHAIIBHYIO OLIEHKY PELEHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus B 7 kj1acce 00y4aromuics MOIyYUT CIETYIOUIUE TIPEIMETHbBIE
pEe3yJIbTaTHI:

Pacno3HaBaTh U3ydeHHbIE TI'E€OMETPUYECKHE (QUIYpbI, ONpEeNeisITh HX
B3aMMHOE PAacMOJIOKEHHE, H300pakaTb TeoMeTpuyecKrue (UTYphl, BBITOIHSTH
YEPTEKU IO YCIOBHIO 3a1add. M3MepsaTe JNMHENHBIE W YIVIOBBIE BEJIWYWHBI.
Pemats 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTe NPUKUAKY U OLEHKY JIMHEWHBIX W YIVIOBBIX BEJIMYHUH IPEAMETOB B
peaNbHON >KM3HHU, pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O0OBEKTOB M0 NOPSAIKY BETUUHHBI.

CTpouTbh YEepTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30oBaTbCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
NPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIBLHUKOB MIPHU PELICHUU 3a/1a4.

[IpoBOAUTE JTOTHYECKUE PACCYKACHUS C HCIIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaTbCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIIOTEHY3€  MPSIMOYIOJIbHOIO
TPEYTOJbHUKA, B PELIEHUN FEOMETPUUYECKHX 3aay.

OnpenensaTe nNapauieaIbHOCTh NPSAMBIX C IOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMH cekyumas. Onpenenars napaielbHOCTh IPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MIPSAMOM.

PewmaTe 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYKMCICHUS M HAXOJUTh YHUCJIOBbIE W OYKBEHHBIC 3HAUYCHUS
yIJIOB B TEOMETPUYECKHX 3aJayax C MCIOJB30BAHMEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpHU
IIEPECEUEHNH JBYX MApAJUIENBHBIX MPSAMBIX CEKylled. Pemare npakthueckue
34141 HA HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensartsb
OHMCCEKTPUCY yIJla U CEepEUHHBIN MEPIEeHIUKYISP K OTPE3KY KaK Fr€eOMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) mpu
JIOKa3aTeNbCTBE T€OMETPUYECKUX YTBEPKIACHUN U P PELICHNHN 3aa4.



@opMyIMpOBaTh OINpPEAECICHU OKPYKHOCTH M Kpyra, XOpJAbl M JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IIPUMEHATH
ATU CBOWCTBA NP PELICHUM 3a]1a4.

Branerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXOAUTh €€ LEeHTp. JJoKa3bIBaTh U UCHOJB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYroJbHUKA MEPECEKAIOTCd B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
MIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE.

Biazers noHsATHEM KacaTelbHOW K OKPY’KHOCTH, IOJB30BaThCA TEOPEMOU O
IIEPIICHIUKYJIAPHOCTA KACATEJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KAaCAHMS.
JIoKa3bIBaTh PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEACHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a4au.

Jloka3plBaTh W MPUMEHATH IPOCTEHIINE TE€OMETPUYECKHE HEPABEHCTBA,
ITIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOINTE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHUS C IMTOMOIIBIO LIUPKYJISA U
JIMHEWKH.

K xoniy oOyuenuss B 8 Kkjacce oOyyaromuics TOJYYHUT CIEIYIONTUE
IpEIMETHBIE PE3YIbTATHI:

Pacrio3naBaTh OCHOBHBIE BHUABl UYETHIPEXYTOJBHUKOB, WX DIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMM MpPH PEIICHUH T€OMETPHUYECKHX 3afad. Paznnuath
NpU3HAKU M CBOMCTBA MapaijiesnorpamMmma, pom0Oa U MpsiMOyrobHHUKA, JOKa3bIBaTh
UX U YBEPEHHO MIPUMEHSTH NIPU PELIEHUH F€OMETPUUECKUX 3a]au.

Hcnonp30BaTh CBOMCTBA TOUKH MEPECEUEHUS] MEIUaH TPEYTroiabHHUKA (IIEHTpa
Macc) B PELICHHUH 3a/1a4.

Bnanerp nonsitueM cpenHed JMHUM TPEYToJIbHUKA U Tpameluu, IPUMEHSATh
UX CBOWCTBAa IpU PEIIEHUU TeOMETpUUYECKUX 3ajaad. lcmonw3oBaTh Teopemy
darneca u TeOpeMy O IPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh UX ISl PEIICHHS
MPAKTHYECKUX 3a7ad.

Pacno3naBaTh IIeHTpalbHO-CUMMETPUYHbIE (GUIYpPHl U HCHOJIB30BaTh HX
CBOICTBA IIPU PEIICHUN 3a/1au.

Bnanete moHsATHSMU MOAOOMS TPEYroJbHUKOB, Kod(dduimeHnTta mnoaoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX TPEYrOJIBHUKOB. MIMETh MpeicTaBiIeHHE O
npeoOpa3oBaHuU MOA00MA U O MoA0OHBIX (urypax. [lomb3oBaThCcsi MpU3HAKAMU
noo0usi TPEYroJbHUKOB IPU PEIICHUU T€OMETPUYECKHX 3anad. Jlokas3wlBaTh U
MPUMEHATH OTHOIIECHUS MPOMOPIHUOHATEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[IpuMensTh mogoOHe B MPaKTUIECKUX 3aauax.

BeBonuTe W ucnonb3oBaTh IpocTeimme  GopMynbl A  IUIOIIAU
TPEyrojbHHUKa, MapaierorpaMMa, pomMOa U Tpanenuu. Berauciaates (pa3indHbIMu
cnoco0amMu) IJIOMIAAb TPEYroJbHUKAa M IUIOAAM MHOTOYTOJBHBIX (UTYD
(monb3ysich, TH€ HEOOXOAWMO, KaIbKYJISATOpPOM). 3HATh OTHOIICHWE IUIOMIAACH



NoJOOHBIX (QUTyp U NMPUMEHATh NPU pEelIeHUU 3anay. [IpUMeHATh MoydYeHHbIE
YMEHHUs B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTecs Teopemoirt [ludaropa nans pemieHUss TEOMETPUYECKUX M
MpaKTUYEeCKUX 3a1ad. CTpPOUTh MAaTEMAaTHYECKYK) MOJENIb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO JeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Biiazerp mOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJIA MEXIY
KacaTeJIbHOM U XOpJOM, ONMCAHHOW M BIMCAHHON OKPYXXHOCTHU TPEYIOJIbHHUKA U
YETBIPEXYTOJIBHHUKA, IPUMEHSTh X CBOMCTBA MPH PELLICHNUH 3a1a4.

IIprMeHATh IONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATHYECKHE
MOJEJIN JJI 33/1a4 pEajbHOU KU3HU U IIPOBOJUTH COOTBETCTBYIOIIUE BBIYMCIICHUS
C NOpPUMEHEHUEM TMOA00MS W TPUTOHOMETpHUM (MONB3YSICh, T/I€ HEOOXOIUMO,
KAJIbKYJISITOPOM ).

K xoniry 00yuenus B 9 ki1acce o0y4aromuics MoxyyuT CIeTyOUe IpeIMeTHbIE
pPE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPHIX YTJIOB, YMETh HAXOIUTh C UX
MIOMOIIBIO PA3IMYHBIE BJEMEHTHI MPSMOYIOJBHOTO TPEYroJbHUKA («pEelieHue
IPSIMOYTOJIbHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaTbKYJISITOPA) AJTUHBI
Y yTJIbI 1J1S1 HETAOJIMUHBIX 3HAUYCHUM.

[Tomp3oBaThCs (hopMyliaMu MPUBENEHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUISl HAXOXKJICHUS COOTHOLICHUM MEXIAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMH.

Jloka3plBaTh TEOpPEMY CHHYCOB M TE€OPEMY KOCHUHYCOB, IPUMEHSTH WX A
HaXO0XXJICHUSI Pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY),
IIPA PELIEHUH TEOMETPUUYECKUX 3alad. [IpuMeHsATh mnolydeHHBIE 3HAHUS IIPU
pELIEHNN MPAKTUYECKUX 3a/1a4.

[IpuMEHATH TPUTOHOMETPHUIO B 33J]a4aX HA HAXOXKIAEHUE TUIOIIAAN, BBIBOAUTH
U BIIAJIETh TPUTOHOMETPUYCCKUMHU (HOpMyIamMHu JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpaMmma, pom0a, Tparnemuu, BEIBOJIUTh U MPUMEHTH hopmyiy ['epona u
dbopmyTy IS TUIOIIAAN BBITYKIIOTO YE€ThIPEXYTOIBHUKA.

Nmere mnpencraBieHue O TOMOTETHUH, NPUMEHSITh B  IMPAKTHYECKHUX
CUTYyalLUsIX.

Hcnons3oBaTk Teopemsl UeBbl 1 MeHenas mpu peleHnu 3aaau.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJaX, yTJax MEXAY XOpIaMH
(CexkylMMHM) U yriie MeXIy KacaTeIbHON U XOpJ0H IMPH PEIICHUN T€OMETPUUECKUX
3aga4. /loka3plBaTh M NPUMEHSATH TEOPEMBI O IMPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIMX, O KBAIpaTe KaCATEIbHOM.

Brnanets moHsTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
NpsSIMOM  Ha IUIOCKOCTU. BrnaaeTh NOHATUSIMHU YTI0BOro koddduiimeHta u
CBOOOJIHOTO 4YJIEHA, MOHUMATh WX TEOMETPUYECKUN CMBICH U CBSI3b YTJIOBOIO



kodddummenTa ¢ BoO3pacTaHWMEM H YOBIBAaHHUEM JHMHEWHOUW (YyHKIMH. YMETh
pemaTte METOJAOM KOOpPAMHAT 3aJaud, CBSI3aHHBIE C MAPAJJICIBHOCTBIO U
NEPHEHANKYJISIPHOCTBIO TMPSMBIX, MEPECEUEHUEM MPSAMBIX, HAXOXKJIECHUEM TOYEK
MEpPECEUCHHS.

BbIBOOUT W BIAJETh YPAaBHEHHEM OKpPYXHOCTH. lcnosb3oBaTh MeToA
KOOpAMHAT Uil HAXOXKACHUS NEPECEUCHUN OKPYKHOCTEW M MpsAMbIX. Brnanets
dbopMmynamMu paccTOSHHUS OT TOYKM JO MPSMOM, IUIOMIAAM MapajuieorpamMma B
KOOpJIMHATaX, MUMETh MNOHATHE 00 OpPHEHTHPOBAaHHON Momanu. Ilomp3oBaThes
METOJOM KOOpJAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro Ipd pEUIeHUHU
F€OMETPUYECKUX U TMPAKTUYECKHX 3afad. [IpumeHAT MeToA KOOpIHWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a]adax.

Bnanete moHATHEM BEKTOpa. YMETh CKJIAIbIBaThb M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YHUCJO, BIAJETh NPABWIAMHM TPEYTOJbHUKA W Mapajuiejorpamma.
BiageTp NpakTUYECKUMH WMHTEPHPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHaTaMHU BeKTOpa. BirageTes ciloXeHWeM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPJIUHATAX.

Wwmets nmpencrasienue o 0asuce (Ha MI0CKOCTH). PackiaabiBaTh BEKTOPHI 110
O0asucy. PacknanpiBaTh BEKTOpPhl CHJI  C TOMOINBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. [IpuMeHsATh TmoNydeHHble 3HaHUS B
MPOCTEUIINX (PUBHUECKUX 3a/1a4aX.

Brnanete NOHATHEM CKaJISPHOIO IMPOM3BEIEHUS BEKTOPOB, MOHHMATh €ro
F€OMETPUYECKAM CMBICII W YBEPEHHO IIOJIb30BATHCS €r0  BBIPAXKEHHEM B
JEKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEACHUS
U €ro CBs3b C MpoeuupoBaHueM. [IpuMeHsATh CKaJIIpHOE NMPOU3BEACHUE BEKTOPOB
JUISL HAXOXAECHUS JUIMH W yIJIoB. Peliate reoMeTpuyecKue 3aladd ¢ MOMOLIBIO
CKAJIIPHOTO Ipou3BeneHUs. Vcrnonp30BaTh CKaIspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux 1 PU3NUECKUX 3a/1auax.

Bnanete NOHATUAMM NMPAaBUIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpHI yIila, BBIYUCIIATH ILIOIIAb Kpyra 1
ero vacteil. [lonnmaTte cmbica yucna m. [IpUMEHATH MONMy4YEHHBIE YMEHUSA IPHU
pElIeHUH MPAaKTUYEeCKUX 3a7ad. 3HaThb HCTOPUYECKUE CBENIEHHA 00 H3MEpEeHUuUu
JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmets mnpenctaBieHHe O MpeoOpa3oBaHUU IUIOCKOCTH, O JIBUKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTYp, LEHTPHl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM MPOCTEHIIMNX MpeoOpazoBaHuid. [IpuMeHATh NBHXKEHUS MIIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a]a4.

[IpuMeHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTH MATEMATHYECKHE
MOJEJIH JJIS 33/1a4 peajibHOW KU3HU U TPOBOJUTH COOTBETCTBYIOIIUE BHIUYUCICHUS



C TPUMEHEHHEM TMOM00UsI W TPUTOHOMETPUUECKUX (YHKIUH (MOJB3YSACh, T
HE00X0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE INTAHUPOBAHHUE
7 KIIACC

Ne
n/n

HaunmeHnoBaHue pa3ae/ioB 1 TEM IPOrpamMmMmabl

KoanyecTBo 4acoB

KourpoJinHbie
Bcero P
padoTsI

Hauana reomerpun. [Ipocreiimme reomerpuueckue GuUrypsl
U UX CBOWCTBA. MI3MepeHne reOMeTpuYECKUX BEINYNH

28 1

TpeyroabHUKU

19 1

[TapannensHocTh. CyMMa yII0B MHOIOYTOJIbHUKA

15 1

[IpssMOyTONBHBIE TPEYTOIBHUKU

[V, I RSN I OS I I \S)

FeOMeTpI/I‘leCKI/Ie HCPAaBCHCTBA

OkpyxHOCTb. ['eoMeTpuueckue mecta Touek. [loctpoenus
C IOMOILBIO LUPKYJIS U TUHEHKH

18 1

[ToBTOpEeHME, 0000IICHUE, CHCTEMAaTH3allus 3HAHUT

10 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102 6

8 KUIACC

Ne i/

HaumeHoBaHue pa3neioB U TeM NPOrpaMMbl

KoaunuyecTBO 4acoB

Bcero KonTpoabHbie

padoThI

YeTsIpEXYroJbHUKU

22

IToxobue

16

ITmomane

16

Teopema [ludaropa u Havaga TPUrOHOMETPUU

18

N[ |[W (|

VYTIIBl ¥ 4ETBIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY’KHOCTBIO

b | et | e [ et |

20

IToBTOpEHME, 0000IICHUE, CUCTEMATH3allHsl 3HAHUI

10

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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102

9 KUIIACC

Ne i/m

KoaunuyecTBO 4acoB

HaumeHoBaHue pa3fesoB U TeM MPOIrpaMMbl

Bcero

KonTpoabhbie
padoThbI

Pemenue TPCYTroJIbHUKOB

22

[Tonobue TpeyroabHUKOB

12

Meron koopaArHAT

10

Bexkropsl

20

JlinHa OKpy>KHOCTH U IIJIOLIAb KpyTra

16

[EEE PG S [ —

AN~ |lW D]

I[BI/I)KGHI/IH IIIIOCKOCTHU

10

[ToBTOpEeHME, 0600IIEHUE, CHCTEMATH3 AU
3HaAHUU

12




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Nen/m | Tema ypoka Konrpoae
Bcero | HbIe
padoThI

1 Hcropus BOSHUKHOBEHUS U PA3BUTHS T€OMETPHUH 1

2 HauanbpHele nousaTusa reometpun. Todka, npsmasi, OTpE30K, JIyd 1
HavanbHble noHsaTHs reomeTpun. Touka, mpsimasi, OTpe30K, JIy4 1

4 [TonsTHE 00 akcuoMe, TeopeMe, J0Ka3aTeNIbCTBE, ONPEAEICHUN, |
CBOICTBE, IPU3HAKE

5 B3anmHoe pacnosnioskeHre Touek Ha npaMoil. Mamepenue JinHsbI |
OTpEe3Ka, PacCTOSTHUE MEKIY TOUKaMU

6 B3anMHoOe pacnonokeHue To4eK Ha IpsiMoil. M3smMepenue 1iinHbl 1
OTpe3Ka, PacCTOSTHUE MEXKIY TOUKaMU

7 B3anMHOe pacnonokeHue To4eK Ha psiMoil. MI3smMepenue niinHbl 1
OTpE3Ka, PACCTOSTHUE MEKIY TOUKAMHU
[TomymmockocTs 1 yroi. Buas! yrinos. M3MepeHne BETMYKH yTII0B 1

9 [Tomymnockocts 1 yroi. Buael yrios. 3smepeHue BeIMYHH yIJIOB 1

10 [TonymockocTs 1 yrois. Bunsl yrios. MI3Mepenue BenTu4yuH yrios 1

1 Beprukanbhbsle U cMexxHbIe yrisl. [lapamiensHelie n |
NEePIEHIUKYJIIPHBIE MTPSIMbIE

12 Beprukanbhbsle u cMexxHbIe yribl. [lapamiensHelie n |
NEPIIEHIUKYJIIPHBIE IIPSIMbIE

13 Beprukanshsle U cMexHbIe yribl. [lapamiensHelie n |
NEPIIEHIUKYJIIPHBIE IIPSIMbIE

14 Beprukanshsle U cMexHbIe yribl. [lapamiensHeie n |
NEePIEHIUKYJIIPHBIE MIPSIMbIE

15 Beprukanbhsie U cMexHbIe yIUibl. [lapaienbHele u 1
NEePIEHIUKYJIIPHBIE MIPSIMbIE

16 Buccekrpuca yria 1

17 buccekrpuca yrina 1

18 buccekrpuca yrina 1

19 Jlomanas. Bunpl nomanbix. [[nuHa nomaHon 1

20 Jlomanas. Bunel nomansix. JjinHa nsomaHou 1

)1 MHuoroyronsHuku. Ilepumerp MHOroyronsnuka. Ilonsarue o 1
BBIITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX

2 MHuoroyronsHuku. [lepumerp MHOrOyronpHuka. [lonsitue o |
BBIITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX

23 MHuoroyronsHuku. [lepumerp MHOrOyronpauka. [lonsitue o 1




BBIITYKJIBIX 1 HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

Muoroyronsuuku. [lepumerp MHOroyronsHuka. [lonsrue o

24 BBIITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX !
)5 MmuoroyronsHuku. Ilepumerp MHOrOyronsHuka. Ilonarue o |
BBIITYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX
26 HNHCTpyMEHTBI 11 U3MEPEHUIN U TOCTPOEHUMN 1
27 HNHcTpyMEHTBI U1 U3MEPEHUN U IOCTPOCHU N 1
Konrtponsnas padora no teme "Havana reometpun. [Ipocteiimmue
28 reoMeTpuuecKkue GUrypsl U ux cBoiicrsa. Mamepenue 1
reomeTpuueckux ¢uryp"
29 Menuana, OMCCeKTpHca M BHICOTA TPEYTOJIbHUKA 1
30 Menauana, 6uccekTpuca 1 BbICOTa TPEYTroJIbHUKA 1
31 PaBeHcTBO TpEyroibHUKOB 1
32 [lepBslii 1 BTOpPOI IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB 1
33 [lepBblii 1 BTOPOI MPU3HAKK PABEHCTBA TPEYTOJbHUKOB 1
34 [IepBblil 1 BTOpOM IPU3HAKU PABEHCTBA TPEYTOJIBHUKOB 1
35 IIepBblil 1 BTOPO IIPU3HAKY PABEHCTBA TPEYTOJIBHUKOB 1
36 [lepBslii 1 BTOpPOI IPU3HAKU PABEHCTBA TPEYTOJIbHUKOB 1
37 PaBHOOEIpEHHBIC TPEYTOIBHUKN U X CBOMCTBA 1
38 PaBHOOeIpeHHbIE TPEYTOJIBHUKH U UX CBOMCTBA 1
39 PaBHOOEIpeHHBIE TPEYTOJBHUKHN U UX CBOMCTBA 1
40 [Ipu3Hak paBHOOEAPEHHOI'O TPEYToJbHUKA 1
41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTrOJbHUKA 1
42 Tpernii npu3HaK paBEHCTBA TPEYTOJILHUKOB 1
43 Tperuii npru3HaK paBEHCTBA TPEYTOJILHUKOB 1
44 Tperunii npu3HaK paBEHCTBA TPEYTOJILHUKOB 1
45 ®urypsl ¢ oceBoil cumMmerpueit. [Ipumepsl cummerpun B |
OKpY KaroIleM MUpe
46 ®durypsl ¢ oceBoil cummerpueil. [Ipumepsr cummerpun B |
OKpY KaroIieM MUpe
47 KonTponbhas padora no teme "TpeyronbHuku" 1
48 [TapamienbHOCTh IPSIMBIX 1
49 CBolicTBa ¥ MPU3HAKY MAPATIIETBHBIX TPSIMBIX 1
50 CBolicTBa M IPU3HAKH MTAPATUIEIBHBIX MPSMBIX 1
51 CBolicTBa ¥ PU3HAKH NAapAJIIEIIbHBIX MPSIMBIX 1
52 CBolicTBa ¥ PU3HAKH NTapaAJIJIENIbHBIX MIPSIMBIX 1
53 CBolicTBa ¥ MPU3HAKU MAPATIETBHBIX TPSIMBIX 1
54 CBolicTBa M PU3HAKH MTAPATUIEIBHBIX MPSMBIX 1
55 CyMMa yriioB TpeyroJibHHKa 1
56 CyMmMa yrJioB TpeyrosibHHUKa 1




57 BremHue yrisl TpeyrojabHUKa 1

58 Bueninue yrisl TpeyrojbHUKA 1

59 CyMMa BHYTPEHHHX YTJIOB MHOTOYT'OJIbHUKA U CYMMa BHEITHUX |
YTJIOB BBIITYKJIOIO MHOTOYT'OJIbHUKA

60 CyMMa BHYTPEHHHX YTJIOB MHOTOYT'OJIbHUKA U CYMMa BHEITHHUX |
YTJIOB BBITYKJIOIO MHOTOYT'OJIbHUKA

61 CyMMa BHYTPEHHHX YTIJIOB MHOTOYI'OJIbHUKA M CYMMa BHEITHHUX 1
YTJIOB BBITYKJIOIO MHOTOYT'OJIbHUKA

62 Konrtponsnas padora no teme "[lapamiensrocts. Cymma yriioB |
MHOTOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYTOJILHUKOB 1

64 [Ipu3Haku paBeHCTBa NPAMOYTOJIbHBIX TPEYTOJIbHUKOB 1

65 [lepnenukysip 1 HaKJIOHHAs 1

66 CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
IIPOBEIEHHOMN K TUIIOTEHY3€

67 CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1
IPOBEJEHHON K THIIOTEHY3€

68 [IpssMOYTOJIBHBIN TPEYTOJIBHUK C YrioM B 30 rpaaycoB 1

69 [IpsimoyronbHBIN TpeyroyibHUK ¢ yrioM B 30 rpagycoB 1

70 CooTHOIIEHUST MEX/1y CTOPOHAMU U YIJIaMU TPEyTOJIbHUKA 1

71 CooTHOIIEHNS MEX 1y CTOPOHAMU U YIJIAMU TPEYTOJIbHAKA 1

72 HepasenctBo TpeyronbHuka. HepaBeHCTBO O IJIMHE JIOMAHOU 1

7 HepaBeHncTBO MeX 1y NEPIEHINKYIIIPOM U HAKIIOHHOM. 1
PaccrosiHEE OT TOUKH 10 psIMOM

74 KonTponbhas padota no Temam "IIpsimoyrosbHbie |
TpeyroiabHUku'", "I 'eomMmeTprueckue HepaBeHcTBa"

75 OKpy’KHOCTb, XOpZIbI U JUAMETPBI, UX CBONCTBA 1

76 OKpY’KHOCTb, XOPAbl U TUAMETPHI, UX CBOMCTBA 1

77 B3anMHOe pacnionokeHue OKpyKHOCTH U npsiMoit. KacarenbHas u 1
CEeKyIlasl K OKPY>KHOCTHU

73 B3anMHOe pacnionokeHue OKpy»KHOCTH U npsiMoit. KacarenbHas u 1
CEeKyIlasi K OKPYKHOCTHU

79 B3aumHoe pacnonoxeHue oKpyKHOCTU U nipsMoii. KacarenbHas u 1
CEeKyIlasi K OKPYKHOCTHU

80 OKpy’KHOCTb, BIIUCAHHAs B YTOJl 1

81 OKpY’>KHOCTb, BIIUCAHHAS B YTOJI 1

20 [TonsiTHE 0 reomeTprueckoM MecTe TodeK. [Ipumepst |
TFe€OMETPUUYECKHUX MECT TOUEK Ha IUIOCKOCTH

23 [lonsTe o reomeTpuueckoM MecTe Touek. [Ipumepsl |
TFe€OMETPUUYECKHUX MECT TOUEK Ha IUIOCKOCTH

84 OnucaHHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP 1




85 OnucaHHast OKPY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP 1

26 MeTto1 TeOMETPUYECKUX MECT TOUYEK MIPU PEIIeHUN |
reOMEeTPHUECKUX 3a]a4

27 MeTto TeOMETPpUYECKUX MECT TOUYEK MIPU PEIIeHUU |
reOMEeTPUYECKUX 3a7a4

28 MeToxa reoMeTprHuecKuX MECT TOYEK TPH PeIIeHUH 1
reOMEeTPUYECKUX 3a7a4

29 MeTtoxa reoMeTprHuecKuX MECT TOYEK TPH PeIIeHUH 1
reOMETPHUECKUX 3a]a4
O6ocHOBaHMS IPOCTEUIINX OCTPOCHUH, 3TAMbl 33/1a4H Ha

90 IIOCTPOEHHS, PELLICHUE 334a4 Ha [IOCTPOEHUE LIMPKYJIEM U 1
JIMHEUKON
O6ocHOBaHMS MPOCTEUIINX MTOCTPOCHUM, ITAIIBI 33/1a4U Ha

91 MOCTPOCHHMS, PELICHUE 33/1a4 Ha IOCTPOCHUE LIUPKYJIEM U 1
JIMHEUKOH

9 Kontponbnas padota o teme "OkpykHOCTh. [ 'eomeTpuieckue |
MecTa Touek. [TocTpoeHHst ¢ MOMOIIBIO TUPKYIIS U TUHEHKN"

93 [ToBTOpenue n 06o0meHne. Pemmenue 3anad, WITIOCTPUPYIOIIHNX |
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

94 [ToBTOpenue u 0600meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX |
CBSI3U MEXKIY pa3IMUHBIMU TEMaMH Kypca

95 [ToBTOpenue u 0600meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX |
CBSI3M MEXKIY PA3IMYHBIMU TEMaMH Kypca

96 [ToBTOpenue u 06061meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIIUX |
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 06061meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIINUX |
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMH Kypca

08 [ToBTOpenue u 06o0eHne. Pemenue 3anay, WITIOCTPUPYIOIIHNX |
CBSI3M MEXKIY Pa3IMYHBIMU TEMaMH Kypca

99 [ToBTOpenue u 06o0eHne. Pemenue 3ana4, WITIOCTPUPYIOIIHUX |
CBSI3U MEXKIY pa3IMYHBIMU TEMaMH Kypca

100 [ToBTropenue u o6o0meHue. Pernenue 3a1a4, WITIOCTPUPYIOIIUX 1
CBSI3U MEXKIY Pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas KoHTpoOsIbHAs paboTa 1

102 [ToBTOpenue u 06061meHue. Pemenue 3a1a4, WILTIOCTPUPYIOIINUX |
CBSI3U MEKIY pa3IMYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

KoaunuyecTBO 4acoB

> Tema ypoka KonTpoJbHble
n/n Bcero
padoTshI
1 [Tapannenorpamm, €ro nNpu3Haku U CBOKMCTBA 1
2 [Tapamienorpamm, ero Npu3HaKku U CBOMCTBA 1
3 [Tapannenorpamm, ero Npu3Haku U CBOMCTBA 1
4 [Tapannenorpamm, ero nNpu3HaKku U CBOKMCTBA 1
5 [Tapannenorpamm, €ro nNpu3HaKku U CBOKMCTBA 1
6 [IpsiMoyronbpHUK, pOMO, KBaJpaT, UX MIPU3HAKH U CBOWCTBA 1
7 [IpsiMoyronbHUK, pOMO, KBaJpaT, UX IPU3HAKHU U CBOUCTBA 1
8 [IpssMmoyronpHUK, pOMO, KBaJpaT, UX MPU3HAKK U CBOHCTBA 1
9 [IpsimoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOMCTBA 1
10 CpenHsist TMHUS TPEYroJIbHUKA 1
11 CpenHsst TMHUS TPEYroJIbHUKA |
12 Tpanenus. PaBHoOenpeHHas Tpamnenus, e€ CBOHCTBA U |
MIpU3HAKU
13 Tpaneuus. PaBHoOenpenHas Tpamnenus, €€ CBONCTBa U 1
MIpU3HAKU
14 [IpssMoyronbHas Tpamneuus 1
15 CpenHsst TMHUS Tpanenuu 1
16 Teopema daneca 1
17 Teopema Paneca 1
18 TeopeMa 0 mpOMOPIIMOHATBEHBIX OTPE3KAX 1
19 Teopema 0 IpONOPIMOHANBHBIX OTPE3KaxX 1
20 LlenTp macc TpeyroiabHUKa 1
21 LleHnTpanbHO-cUMMETpUYHBIE QUTYPBI 1
22 KonTponbhas padota no teme "YeTbIpEXyroabHUKT" 1 1
23 [Tomo6ue TpeyrobHUKOB, KOAPPHUIUEHT 1101001 1
24 [TogoGue TpeyroJbHUKOB, KOADOUIIMEHT MTOA00US 1
25 [Ipusnaku noo0us TpeyroabHUKOB 1
26 [Ipu3naku no00us TpEyroabHUKOB 1
27 [Tpu3Haku Mo 100U TPEYTOIbHUKOB 1
28 [Tpu3Haku momo0us TPEYTroJbHUKOB 1
29 [Ipusnaku nooOus TpeyroabHUKOB 1
30 [Ipu3naky no100us TpeyroabHUKOB 1
31 [TpumeHeHne noJ00HS TP PEILICHUH MPAKTUYECKUX 3a/1a4 1
32 IIpumeHeHne Nog00Ms IPH PELLICHUH PAKTUYECKUX 3a/1a4 1




33 [TpumeHeHne no00HS TP PELLICHUH MPAKTUYECKUX 3a/1a4 1

34 IIpumeHeHne NoJ00MS IPH PELLICHUH IPAKTUYECKUX 3a/1a4 1

35 [IpumeneHre nmoodus MpH pelIeHny MPaKTHUECKUX 3aa4 1

36 [IpumeneHne no1o0us MpH pelIeHnH IPAKTUUECKUX 3aa4 1

37 BBenenue nousaTHs npeodpa3zoBaHus NOJO0MS U TOJOOHBIX 1
duryp

38 Konrponsnas padora no teme "[lonodue" 1

19 [Tonsitre minomanu. CBONCTBA IUIOIANEH NF€OMETPUIECKUX |
duryp

40 [Tonsitue momaau. CBOKCTBA MJIOMIAIEH TEOMETPUUECKUX |
duryp

41 [Tonsitue momaau. CBOKCTBA MJIOMIAIEH TEOMETPUUECKUX |
duryp

4 [Ipocreiime ¢hopMyIbl A MIIOLIAIU TPEYTOIbHUKA, |
napajuiejorpamma, pom0a u Tparneuuu

13 [Ipocreiimme ¢hopMyIbl A MIIOLIAIU TPEYTOIbHUKA, |
napajiesiorpaMma, pomMba U Tpanenuu

44 [Ipocreiimue Gopmybl A TUIOMIAIU TPEYTOJIbHUKA, |
napajiesiorpaMma, pomba U Tpanenun

45 [Ipocreiimue Gopmyibl A TUIOMIAU TPEYTOJIbHUKA, |
napajuiejorpamma, poM0a u Tparnenuu

46 [pocreiimme ¢hopMyIbl AT MIIOLIAIU TPEYTOIbHUKA, 1
napajuiejorpamma, pomM0a u Tparnenuu

47 [pocreiinme hopMyIbl A MIIOUIAIU TPEYTOIbHUKA, 1
napajiesiorpaMma, pomoa U Tpanenuu

43 [Ipocreiimme popMyIsl A MIIOLIAIU TPEYTOIbHUKA, |
napajiesiorpaMma, pomoa U Tpanenuu

49 IIpocreiimme ¢popMysl A MIIOLIAIU TPEYTOIbHUKA, |
napajuiejiorpaMmma, poM0a u Tparnemnun

50 [pocreiimme hopMyIsl A7 MIIOUIAIU TPEYTONBHUKA, 1
napajuiesiorpaMma, pom0a 1 Tpanenuu

51 [Tnomanu momoOHBIX GuUryp 1

52 [Tnomaau nogo0GHBIX GuUryp 1

53 [Tnomanu mogoOHBIX puryp 1

54 Kontponbnas padota mo teme "Ilnomanp" 1

55 Teopema I[Tudaropa 1

56 ITpumenenue Teopemsl [Tudaropa npu pemeHun 1
IIPAKTUYECKUX 3a7a4

57 [Tpumenenue Teopemsl [udaropa npu pemeHnn |
IIPAKTUYECKUX 3a7a4

58 [Tpumenenue teopemsl [udaropa npu pemeHnn 1




MPaKTUICCKUX 3aaaYd

[Tpumenenue Teopemsl [Tudaropa npu pemeHnn

> MIPAKTUYECKUX 3a7a4 1

60 IIpumenenue Teopemsl [Tudaropa npu pemeHuu 1
MIPAKTUYECKUX 3a/1a4

61 [IponopruinoHanbHbIe OTPE3KU B IPSIMOYTOJILHOM |
TPEYrOJbHUKE

2 [IponopuinoHanbHbIe OTPE3KU B IPSIMOYTOJILHOM |
TPEYroJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM |
TPEYroJIbHUKE

64 [IponopunoHanbHbIE OTPE3KU B IPSIMOYTOJIBHOM |
TPEyroJbHUKE

65 [IponopuinoHanbHbIe OTPE3KU B IPSIMOYTOJIEHOM |
TPEyroJbHUKE

66 [IponopuiroHanbHbIe OTPE3KU B IPSIMOYTOJILHOM |
TPEyroJabHUKE

67 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC OCTPOTro yIJia 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

68 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAaHI'€HC OCTPOTro yIJia 1
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

69 CuHyc, KOCHHYC, TAHT'€HC M KOTAHI'€HC OCTPOro yria 1
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

70 Tpuronomerpuueckue Gynkiuu yriaoB B 30°, 45° u 60° 1

71 Tpuronomerpuueckue Gynkuuu yriaos B 30°, 45° u 60° 1

7 KonTponbaas pabora o teme "Teopema [Mudaropa u navana 1
TPUTOHOMETpUH"

73 Brnincansble 1 1IEHTpaIbHbBIC YIIIbI 1

74 BnucanHuble U IEHTpaIbHBIE YIUIBI 1

75 Bnmcannble U IEHTpaIbHBIE YIJIBI 1

76 BrnncaHHbIe 1 IEHTpaAIbHBIE YTIIbI 1

77 VYron Mexay KacaTeTbHOU U XOPAOH 1

78 VYron Mexay KacaTebHOU B XOPAOH 1

79 VYTIubl MeXAy XOpJAaMU U CEKyLIUMU 1

80 VYTibl MEXAY XOpIaMU U CEKYLIUMU 1

81 Brnincannsie v onrcaHHbIE YETHIPEXYTOJIbHUKHI 1

82 BnucanHnble 1 onucaHHbIE YETBIPEXYTOIBHUKH 1

83 CBolicTBa M IPU3HAKH BIIMCAHHOTO YETHIPEXYTOJIbHUKA 1

84 CBolicTBa M IPU3HAKH BIMCAHHOT'O YETHIPEXYTOJIbHUKA 1

85 CBoiicTBa ¥ MPU3HAKK BIUCAHHOTO YETHIPEXYTOJIbHHUKA 1

86 CBolicTBa M IPHU3HAKK BIMCAHHOTO YETHIPEXYTOJIBHUKA 1




87

BzaumHoe PAaCIOJIOKCHHUEC IBYX OKp}/)KHOCTeI\/’I

1
88 B3anmHoe pacnonokeHue AByX OKPY>KHOCTEH 1
89 Kacanue okpykHOCTEM 1
90 Kacanue oxpyxHocTteit 1
91 OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSM 1
9 KontponbHas pabora o Teme "YTIIbl U 4eThIPEXYTOIBHUKH, 1
CBSI3aHHBIE C OKPY>KHOCTHIO"
93 [ToBTOpenue u o6oOmIeHue. Penienue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEXKIy Pa3IMYHBIMH TEMaMHU Kypca
94 [ToBTOpenue u 0600meHue. Pemenue 3anay, |
WLTIOCTPUPYIOMINX CBS3H MEXKIy Pa3IMYHBIMH TEMaMHU Kypca
95 [ToBTOpenue u 06o0meHue. Pemenue 3anay, |
WUTIOCTPUPYIOIINX CBS3H MEXKAY PA3IMYHBIMUA TEMaMH Kypca
96 [ToBTOpenue u 0606meHue. Pemenue 3amay, 1
WUTIOCTPUPYIOIINX CBS3H MEXKAY PA3IMYHBIMUA TEMaMH Kypca
97 [ToBTOpenue u 0606meHue. Pemenue 3amay, 1
WLTIOCTPUPYIOIINX CBS3H MEXK]y Pa3INYHBIMH TEMaMHU Kypca
08 [ToBTOpenue u 0600menue. Pemenue 3anad, |
WLTIOCTPUPYIOIINX CBSI3H MEXK]y Pa3INYHBIMH TEMaMHU Kypca
99 [ToBTOpenue u o600menune. Pemenue 3anaq, |
WJUTIOCTPUPYIOIINX CBS3H MEXKIY PA3IMIHBIMUA TEMaMH Kypca
100 [ToBTOpenue u 0606meHue. Pemenue 3amay, 1
WJUTIOCTPUPYIOIINX CBS3H MEXKIAY PA3IMIHBIMUA TEMaMH Kypca
101 HtoroBast KOHTpOJIbHAs paboTa 1
102 [ToBTOpenue u o6oOmIeHue. Pernienue 3anay, 1
WLTIOCTPUPYIOIINX CBS3H MEXIy Pa3IMYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

KoaunuecTBo 4acoB

Ne Tema ypoka KounTtposnbHbie
n/n Bcero
padoThI

1 Cunyc, kocunyc, TanreHc yrios ot 0 1o 180° 1

2 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1

3 ®opmyJibl IPUBEACHUS 1

4 DopMyIIbl TPUBEACHUS 1

5 Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB 1

6 Pemenue tpeyronpHukoB. TeopeMa KOCHHYCOB 1

7 Teopema cuHyCcOB 1

8 Teopema cuHyCcOB 1

9 Pemenue npakTuueckux 3aaad ¢ UCIOJIb30BAaHUEM TEOPEMBbI )
KOCHHYCOB M TE€OPEMbI CHHYCOB

10 Pemenne npakTuueckux 3aaad ¢ UCIOJIb30BAaHUEM TEOPEMBbI )
KOCHHYCOB ¥ TEOPEMbI CHHYCOB

1 Pemennie npakTH4ecKuX 3a1a4 ¢ UCIIOIB30BAHUEM TEOPEMBI 1
KOCHHYCOB M TEOPEMbI CHHYCOB

12 Pemennie npakTU4ecKux 3a1a4 ¢ UCIIOIb30BAHUEM TEOPEMBI 1
KOCHHYCOB M T€OPEMbI CHHYCOB

13 Tpuronomerpuyeckue GopMyJibl JUIsl IIOMAAH |
TPeyrojbHHKa, Mapajierorpamma

14 Tpuronomerpuyeckue GopMyJibl ISl MIOMAAH |
TPEyrojbHHKA, Tapajjiesorpamma

15 Tpuronometrpudeckue GOpMYIbI IS TIOMIAIH |
TpEyrojbHHKA, apajjierorpamma

16 Tpuronomerpudeckue GOpMYIbI IS TIOMIAIH |
TPEyroJbHHKA, Mapaenorpamma

17 ®opmyna ['epona 1

18 ®opmyna ['epona 1

19 ®opmyina ['epona 1

20 dopmyna MIomaal BEITYKIOr0 YeThIPEXYTOIbHUKA 1

21 dopMya MIOMIAIN BBITYKIOTO YeTHIPEXYTOJIbHUKA 1

22 Kontposnbnas pabota o teme "Penienue TpeyroabsHUKOB" 1 1

23 Xopabl ¥ OJ0OHBIE TPEYTOIBHUKU B OKPY>KHOCTH 1

24 TeopeMa 0 IpoU3BEAEHUU OTPE3KOB XOPI 1

25 Teopema 0 mpou3BeACHUN OTPEIKOB XOP/I 1

26 TeopeMbl 0 MPOU3BEICHUN OTPE3KOB CEKYIIINX 1

27 Teopembl 0 MPOU3BEAECHUH OTPE3KOB CEKYLIUX 1

28 TeopemMa o kBajpaTe KacaTeabHON 1




29

Teopema 0 kBagpaTe KacaTeJIbHON

1

30 Teopembl UeBbl U MeHnenast 1

31 Teopembl UeBsl 1 MeHnenas 1

32 Teopemsl UeBsl 1 Menenas 1

33 [Tonsitue o romoTeTHH 1

34 Konrponsnas padora no teme "[lonodue TpeyronbHUKOB" 1

15 YpaBHeHHE MPSAMOIi Ha TUIOCKOCTU. YTIOBOU KOA(PDUIIUEHT U 1
CBOOOJTHBIN YJIEH, UX TE€OMETPUUECKHUI CMBICIT

36 YpaBHeHHE MPSIMOI HA TUNIOCKOCTH. YTJIIOBOH KOA(PUIHEHT U )
CBOOOJTHBIN YJIEH, UX TE€OMETPUUECKHUI CMBICIT

37 [TapannenbHOCTh U NEPIEHIUKYIIPHOCTD MPSIMBIX (Yepes )
yII10BOM K03 puiineHT)

38 YpaBHEHHE OKPYKHOCTHU 1

19 HaxoxneHnue nepecedeHuii OKpyKHOCTEH U MPSMBIX B 1
KOOpAMHATaX

40 HaxoxneHnue nepecedeHuii OKpyKHOCTEH U MPSMBIX B 1
KOOpAMHATax

41 dopMya pacCTOSTHUSA OT TOYKH 10 IPSIMOU 1

4 [Inomans napamuienorpaMma B KOOpAWHATAX, MOHATHE 00 |
OPUEHTUPOBAHHOW MIOIIAN

13 [Ipumenenne MeTo1a KOOPAMHAT B IPAKTHUECKU- 1
OpPUEHTHPOBAHHBIX TE€OMETPUUECKHX 3aa4ax

44 KonTtponbsHas padota o teme "Meroa koopauHaT" 1

45 BexTops! Ha TIOCKOCTH 1

46 CrnosxeHue ¥ BBIYMTaHNE BEKTOPOB — IIPABUJIA TPEYTOJIbHUKA 1
U Mapajjienorpamma

47 CrnosxeHue ¥ BBIYMTaHHUE BEKTOPOB — IIPABUJIA TPEYTOJIbHUKA 1
U MapajuienorpaMmma

48 YMHOXEHHE BEKTOpa Ha YKUCIIO 1

49 Koopaunats! BekTopa 1

50 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA Ha 1
YHCIIO B KOOPAWHATAaX

51 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHO)KEHHE BEKTOPA Ha 1
YHCII0 B KOOpAMHATAaX

52 [TpumeHeHune BEKTOPOB B (hH3HKE, LIEHTP Macc 1

53 [Tonsitue o 6asuce (Ha MIOCKOCTH). Pa3nokeHns BEKTOPOB IO |
Oazucy

54 [Tonsitue o 6azuce (Ha maockocT). PasnoxeHus BEKTOPOB 1O |
Oazucy

55 [TonsTre o 6a3uce (Ha mIockocT). Pa3noxkeHuss BEKTOPOB 110 1
Oasucy

56 CkansipHO€ IPOU3BEIEHUE BEKTOPOB, TEOMETPUUECKHIT CMBICII 1




" BBIPAXKCHUC B ICKAPTOBBIX KOOpJAUWHATAX

57 JAucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEICHHUS 1
58 CxanspHoe Npou3BEJCHUE U POCIIMPOBAHUE 1
59 [IpuMmeHeHune CKaIsIpHOTO MPOU3BEICHUS BEKTOPOB AJIs |
HaXO0)KJIEHUS JJIMH U YIJIOB
60 [IpumeHeHne cKkaasipHOTO IPOU3BEIEHUS BEKTOPOB AJIs |
HaXO0KJI€HUS JJIMH U YIJIOB
61 [IpumeHeHne cKaasipHOTO IPOU3BEIEHUS BEKTOPOB AJIs |
HAXOKJEHUs JUIMH U YIJIOB
2 Pemenne reoMmeTpuyecKux 3aay ¢ MOMOIIBIO CKAJIIPHOTO 1
IIPOU3BEICHUS
63 Pemenne reoMmeTpuyeckux 3aau ¢ MOMOIIBIO CKAJIIPHOTO 1
IPOU3BEICHUS
64 Kontposnbnas padota no teme "Bektopsr” 1
65 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYUCIEHUE UX DJIEMEHTOB 1
66 [TpaBuiIbHBIE MHOTOYTOJILHUKH, BEIYUCIICHHE UX DJIEMEHTOB 1
67 [IpaBriIbHBIE MHOTOYTOJIbHUKH, BEIYMCIIEHUE UX JIEMEHTOB 1
68 [IpaBuibHBIE MHOTOYTOJIBHUKH, BEIYUCIIEHUE UX JIEMEHTOB 1
69 Yucno ¥ UIMHA OKPYKHOCTH 1
70 Ywucno m v JjuHa OKPYKHOCTH 1
71 JlnvHa 1yru OKpy»KHOCTH 1
72 JnvHa 1yru OKpy»KHOCTH 1
73 Pannannas mepa yria 1
74 Panuannas mepa yria 1
75 [Tnomanes Kpyra u ero 3JEMEHTOB (CEKTOpa U CErMEHTA) 1
76 [Tnomane kpyra v €ro 3JIeMEHTOB (CEKTOpa U CETMEHTA) 1
77 [Inomane Kpyra v €ro 3JIEMEHTOB (CEKTOpa U CETMEHTA) 1
73 Brruncienue nepuMeTpoB U Iiomaaen Guryp, BKIIOYAOIMINUX 1
3JI€MEHTHI Kpyra
79 Brruncienue nepuMeTpoB U iomaaen Guryp, BKIIOYAOIMINUX 1
3JIEMEHTHI KpyTa
20 KonTponbhas no teme "J{mHa OKpY>KHOCTHU U TUIOIIAb )
Kkpyra"
81 HenTpanpHas cuMmmeTpust 1
82 LenTpanbHO-CUMMETPUYHBIE (PUTYPBI 1
83 [ToBoport 1
84 OceBas cuMMeTpuUs 1
85 @urypsel, CHMMETPUYHBIE OTHOCUTEIIEHO HEKOTOPOH OCH 1
86 [TapamienbHbIM IEPEHOC 1
87 TTousaTue aABMKEHUS U €T0 CBOMCTBA 1
88 PaBenctBo ¢uryp 1




[IposiBneHuss CMMMETpUU B IPUPOJE, )KUBOIMCH, CKYJIBIITYPE,

89 1
ApPXUTEKTYype

90 Kommnoszumun nmwkeHuii (mpocreime npuMepsl) 1

01 [ToBTOpeHne u 0600IIeHNE. Pemenue 3anay, |
WLTIOCTPUPYIOIIUX CBS3U MEXKAY Pa3IMYHBIMU TEMaMHU Kypca

9 [ToBTOpeHne u 0600IIeHNE. Pemenue 3anay, |
WLTIOCTPUPYIOIINX CBSA3H MEXTy Pa3IMIHBIMU TEMaMH Kypca

93 [ToBTopenue u o6o0menue. Pemenue 3anay, 1
WLTIOCTPUPYIOIINX CBSA3H MEXTy Pa3IMIHBIMU TEMaMH Kypca

94 [ToBTopenue u o6o0mmenue. Pemenue 3anay, 1
WLTIOCTPUPYIOIIUX CBS3U MEXKIY Pa3IMIHBIMU TEMaMHU Kypca

95 [ToBTOpenue u o6o6eHue. Pemenue 3aaay, 1
WLTIOCTPUPYIOIIUX CBS3U MEXKIY Pa3IMYHBIMU TEMaMHU Kypca

96 [ToBTOpenue u o6obeHue. Pemenue 3aaay, 1
WUTIOCTPUPYIOMIUX CBSI3U MEXAY pPa3InYHbIMU TEMaMU Kypca

97 [ToBTOpenue u o6obmeHne. Pemenue 3anay, |
WLTIOCTPUPYIOMIUX CBSI3U MEXAY pa3InYHbBIMU TEMaMU Kypca

08 [ToBTOpenue u o6obmeHne. Pemenue 3anay, |
WLTIOCTPUPYIOIIUX CBS3H MEXKIY Pa3IMIHBIMU TEMaMH Kypca

99 [ToBTOpenue u 06o6meHue. Pemenue 3amay, 1
WUTIOCTPUPYIOIINX CBSI3H MEXIY Pa3IMIHBIMU TEMaMH Kypca

100 [ToBTOpenue u o6o6meHue. Pemenue 3amay, 1
WLTIOCTPUPYIOMIUX CBSI3U MEXAY pPa3IMYHBIMU TEMaMHU Kypca

101 Hrorosast koHTpoIbHAs paboTa 1

102 [ToBTOpenue u 06o6meHue. Pemenue 3anay, )
WLTIOCTPUPYIOIINX CBSA3H MEXTy Pa3IMIHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 102




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

o «'eomerpusi» Atanacsu JI.C., byry3os B.®, Kagomies

C.b.;I'eomeTpus, 7-9 knacc, nznarensctBo «IIpocsemenne”

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJA
o «'eomerpusi» Aranacsu JI.C., byry3os B.®, Kagomues

C.b.;I'eometpus, 7-9 knacc, nznarenbctBo «IIpocBemnienue"

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. denepanbHbIi TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT
(ourmaneHbIit calfT)http://standart.edu.ru/

2. ®I'OC (ocHoBHOE 001IEEe 0OpazoBanue) http://standart.edu.ru/catalog.aspx?
Catalogld=2587

3. [IpumepHas oOCHOBHasi 00pa3oBaTesibHAs MPOrpaMMa 00pa3oBaTEIIbLHOTO
yupexaeHusihttp://standart.edu.ru/catalog.aspx?Catalogld=6400

4. TlpuMepHbIe MPOTpaMMBbl IO Y4EOHBIM MTPEAMETaM
(matematuka)http://standart.edu.ru/catalog.aspx?Catalogld=2629

5. I'moccapuit ®I'OC http://standart.edu.ru/catalog.aspx?Catalogld=230

6. 3axoH PO «O06 obpazoBanum» http://standart.edu.ru/catalog.aspx?
Catalogld=2666

7. KoHnenmust TyXOBHO-HPABCTBEHHOTO PA3BUTHS W BOCIIUTAHUS TUIHOCTH
rpaxxnanuHa Poccuuhttp://standart.edu.ru/catalog.aspx?Catalogld=985
8.Konmnenuus pyHaaMeHTaIbHOTO si/ipa CoAep KaHusl 00111ero
obpazoBaHushttp://standart.edu.ru/catalog.aspx?Catalogld=2619

9. Bupneonekuu pa3paboTIYNKOB

cTaHzapToB http://standart.edu.ru/catalog.aspx?Catalogld=3729




10. Caiit uznarenbckoro nenrpa «Benrana-I'pad» http://www.vgf.ru/

11. Cucrema yueOHUKOB « ANITOPUTM ycriexay. [I[pumepHas ocHOBHas
oOpazoBarenpHas rporpamMmma 00pa3oBaTeIbHOTO

yupexaenus http://www.vgf.ru/tabid/205/Default.aspx

12. IIporpamma no matemaruke (5-9 kiacc). U3garensckuil neHtp «BeHnrana-
I'pad»http://www.vgf.ru/tabid/210/Default.aspx

13. ®enepanphbiil nopran «Poccuiickoe oOpazoBanue» hitp://www.edu.ru
14. Poccuiickuii 001eo0pa3oBaTenbHblid optan hitp://www.school.edu.ru
15. ®enepanbublit nopran «MHPOopMaAITMOHHO-KOMMYHHUKAITMOHHBIE
TEXHOJIOTUU B 00pazoBaHum»http:// www.ict.edu.ru

16. ®enepanpHbIi IOpTaN «HenpeppiBHAS TOTOTOBKA
npenojaaBarenei»http:/ www.neo.edu.ru

17. Beepoccuiickuii HTHTEpHET-TIEACOBET http://pedsovet.org

18. Obpa3oBarenbHbIE PECYpChl UHTEPHETA

(matematuka) http://www.alleng.ru/edu/math.htm

19. Meroanueckas ciayx0a m3garenscta «bunom» http://metodist.Ibz.ru/
20. Caiit «DneKTpoHHBIE 00pa30BaTEIBHEIE PECYPCH»

http://eorhelp.ru/

21. ®enepanbHbIil HEHTP HU(POBBIX 00Pa30BATEIBHBIX

pecypcoB www.fcior.edu.ru

22. Enunas xoyutekius nugpoBeIX 00pa3oBaTelbHBIX pecypcoB www.school-
collection.edu.ru

23. Iopran «OTKpbITHIN Ki1ace» http://www.openclass.ru/

24, [IpezenTanuu 1mo BceM npeameram http://powerpoint.net.ru/

25. Kapman qyis matemaruka http://karmanform.ucoz.ru/

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYUEHUE
OBPA30BATEJ/IBHOI'O ITPOLIECCA

YUYEBHOE OBOPYJOBAHUE
. Harnsagaeie mocobust mo MaTeMaTUKe U TEOMETPHUH B (hopMaTe cxeM,
Ta0IUI] ¢ PA3TUYHON TEMATUUECKOW Crieruaan3aiuen;

. DNeKTpOHHbIE TOCOOUS JIJIsl IEMOHCTPAMU HAa KOMIIBIOTEPE WU
MHTEPAKTUBHOM JOCKE JIsl Pa3IM4HbIX BO3PACTHBIX TPYIIII;

. [{udposie 1a00paTOPUH IO MATEMATHKE JIJIS MIPOBECHUS MPAKTHISCKUX
1 HUCCIIEI0BATENIbCKUX paloT.

OBOPYJOBAHMUME JJIA ITPOBEJEHUSA JIABOPATOPHbBIX 1
INTPAKTUYECKUX PABOT

N3mepurenbHble THCTPYMEHTHI; OyMara (B 4aCTHOCTH MUJIUMETPOBAA,
L[BETHAsA); KJIel; HOXKHUIBI, HaOOp YEPTEKHBIX UHCTPYMEHTOB; HEOOXOIUMAas



oOs3aTeNnbHAas U IOMOJIHUTENbHAS JTUTeparypa (yueOHUKH, 3aJaUHHKH,
CIIPaBOYHUKH, TAOJIUIIBI, ONTUCAHUS PAOOT U T. 11.); KAIBKYJISTOP.
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