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MNOACHUTEJBHASA 3AIINCKA

['eomeTprs Kak OAMH W3 OCHOBHBIX pa3/eliOB IIKOJbHOW MaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [I[eHHOCTh M3ydeHUs TeOMETpHUH Ha YPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCS B TOM, YTO OOYYaOIIUICS YUUTCS IPOBOJUTH
JI0Ka3aTeNbHbBIE PACCYKIEHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHMs, JOKA3bIBATh
UCTUHHBIC YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJIUTH
pacCyX JIeHUs «OT TPOTHBHOTO», OTJIMYaTh CBOWCTBA OT TPHU3HAKOB,
dopmynupoBarh oOpaTHble yTBepxkaeHUsA. Ocoboe 3HaueHue JoKa3aTesbHas
JVHMS UMEET AJIs1 YIITyOJIEHHOTO U3yYEHUsI MaTEMATUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCA MCIIOJBb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHNH KaK MaTeMaTHYECKHX, TaK U MPAKTUISCKUX 3aJa4, BCTPEUAIOIINXCS
B peanbHOM ku3HM. OOyuwaromuiics JODKEH  HAy4YHUTbCsl  ONPENENsTh
rE€OMETPUUYECKYI0 (UTYpY, ONHUCHIBATH CIOBAMU YEPTEX WIM PHUCYHOK, HaWTH
IIONIalb  3€MEJbHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOOUMYIO  JUIMHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyemble pa3Mepbl Tapaxa s aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BHIUMUCIUTENbHAS JIMHUS B W3YYCHHH T'€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYaroluiicss YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJENM  PEANbHBIX KU3HEHHBIX CHUTyaluid, MPOBOJIUTH
BBIUMCJICHHS] U OLICHUBATh aJIEKBATHOCTb MOJIyY€HHOT'O pe3yibTara.

Oco6eHHOCTh Yy4eOHOro Kypca YriiyOJa€HHOTO0 U3y4eHUS TEOMETPUU COCTOUT
B TOM, YTO 00ydaromuecs: He MPOCTO 3HAKOMSATCS C OTPEACTEHHBIMU MTOHITHIIMH, a
YBEpEHHO OBajJieBal0T UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3YYarOTCs Ha OoJiee riIyOOKOM ypOBHE, a 00ydaromuecs npuoopeTaroT
YMEHHMSI, TOMOTAIOIME UM YBEPEHHO INPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexk/e Bcero Gpusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TIPU PEIICHUU TPAKTHUECKUX
3ajad.

CornacHo yueOHOMy MulaHy B 7-9 Kiaccax wu3y4yaeTcsl YriIyOJEHHBIN
yueOHbIN Kypc «['eoMeTpus», KOTOPBIH BKIIIOUAET CIEIYIOIINE OCHOBHBIE pa3/Ieiibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbIpéxyronpHukny», «I[lonobue», «neMeHTsl TpUroHoMeTpumw», «Ilnomaan», a
Takke «MeTton koopAuHaTY», «BekTops», «IIpeobpazoBanust IIIOCKOCT.

Ha wusyuenue yueOHoOro kypca «l'eomerpusi» orBogutrcs 306 uacoB: B 7
kiacce — 102 gaca (3 gyaca B Hefieno), B 8 kinacce — 102 gaca (3 vaca B Hezieni0), B
9 knacce — 102 gaca (3 yaca B HeJIEIO).



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Hauaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BuThd reomerpur. HavanbHble NOHSTHA
reomerpun. Touka, mpsimasi, oTpe3ok, nyd. [loHsTHe 00 akcuome, Teopeme,
JI0KA3aTEIbCTBE, ONPEACICHUN.

B3anMmHOE pacronokeHue TOYeK Ha npsMou. M3mepeHue MIMHBI OTpe3Ka,
pacCTOSTHUE MEXYy TOUKAMMU.

[lonymmockocts w  yroi. Buael yrnoB. HM3mMepeHne BenWYMH — YIUIOB.
BeprtukanpHble U cMexXHBIE YIibl. [lapannenbHbie U NEPHEHIUKYIISIPHBIE TTPSIMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Buapel nomanbix. J{nuHa smomanou. MHoroyronesHuku. Ilepumerp
MHOT'OyTOJIbHUKA. [IOHATHE O BBIITYKJIBIX U HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTaBICHUS O pPaBEHCTBE (QUIyp, HUX PaACIOJIOKEHUH,
CUMMETPUH.

[Ipocreimmue nocrpoenus. UHCTpyYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.

TpeyrojbHuku

Buasl TpeyroJbHMKOB: OCTPOYIOJIBHBIE, MNPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEJIpEHHbIE, paBHOCTOpOHHUE. Menuana, OHCCEKTpUca U  BBICOTA
TPEYTOJIbHHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpOM IIPU3HAKUM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTuil MpU3HAK PABEHCTBA TPEYTrOJIbHUKOB.

CooTHOIIEHUST MEXYy CTOPOHAMHM M yTJIaMH TpeyrosibHukKa. HepaBeHCTBO
TpeyrosbHUKa. HepaBeHCTBO 0 JyMHE TOMaHOM.

Cummetpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM CHMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYKAOIIEM MUDPE.

I[HapamienbHbie npsaMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSMBIX, HCTOPUUYECKUE CBENICHUS O mocrynare EBknnaa u
o pomu JloGaueBCKOro B OTKPBHITUM HEEBKIWIOBOW Teomerpuu. CBOMCTBA H
MpPU3HAKKU NapajuielbHbIX NpsAMbIX. CymMMa yIJIOB TpeyrojabHUKa. BHenmHue yribl
TpeyrosbHuka. CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKAa M CyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroJibHble TPEYr0JbHUKH

[Ipu3Haku paBeHCTBA MPSAMOYTOJbHBIX TPEYTOJBbHUKOB. lleprnenaukyssap u
HakJoHHas. CBOMCTBO MeAUAHbI MPSIMOYTOJILHOTO TPEYTrOJdbHUKA, MPOBEAEHHON K
rurnotenyse. [IpamMoyToibHbIN TPEYTrOJbHUK C YIiioM B 30°.

OKpyx)HOCTH



[loHATHS OKPYKHOCTH MU Kpyra. ODJEMEHTBhl OKPYKHOCTHM W Kpyra: LEHTD,
paauyc, TuaMerp, XopJa, X CBOMCTBA. B3auMHoOe pacmnosokeHne OKpY>KHOCTU U
npssmMor. KacarenbHas u cexkymas K OKpyXHOCTH. OKpy>KHOCTb, BIHCaHHAas B
yroiL. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO LUPKYJIS U JIMHEWKHU.

I'eomeTpHUYecKkue MecTa TOUEK

[TonsiTe 0 reoMeTpUYECKOM MecTe ToueK. [Iprumepbl TeoMeTpUYEeCKUX MECT
TOYEK Ha IJIOCKOCTU. brccekTpuca yria v cepeIuHHBIN NepeHIUKYISp K OTPE3KY
KaK reoMeTpuyeckre mecta Todek. OmucaHHasi OKPY>KHOCTh TPEYroOJIbHHKA, €€
HEeHTp. MeTo reoMeTpUIeCKUX MECT TOUEK MPU PEIICHUU T€OMETPUUECKUX 3a/1au.

IHocTpoeHus ¢ NOMOIIBLIO HUPKYJIS U JIMHENKH

Ucrtopuueckue cBeaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M Ha MOCTPOEHUS, PELICHUE 3a7]a4 Ha IOCTPOCHHUE LIUPKYJIEM U JTMHEHKOM.

8 KJIACC

YeTbIpéxyroJibHUKH

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpHU3HaKu U cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpamenus, €€
cBoiicTBa M npusHaku. [IpsmoyronsHas Tpaneuus. CpeHssl JIMHASA TPaueUuu.

Cpennsisi TMHUS TpEyrojbHUKA. MeToJ yJIBOEHUS MEIHUaHbl TPEYroJbHUKA.
TeopeMa o0 nepeceyeHUn MeuaH TPEYTroJIbHUKA.

Teopema @aneca, Teopema O MNPOMOPUUOHAIBHBIX OTpe3kax. Teopema
BaprHbOHA 1)1 TPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IHoxoOue

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. IIpuMeHeHHe mMOAOOMS MpU PEIICHUU TEOMETPUUYECKUX U
IPaKTUYECKUX 3a]a4.

IL1omans

[lonarue o miomaau. CBoMcTBa IUIOMIAACH TEOMETPUUECKUX (UTYD.
[Ipocreiime GpopMybl 715 IIOIIAAM TPEYTOIbHUKA, MapaliieiorpaMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢uryp. OTHOLIEHHE IO TPEYTrOIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHuu
MPAKTUYECKUX 33/1a4.

DJIeMeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TQHI€HC W KOTAHI'€HC OCTpPOr0 yria MpPsSIMOYTOJIbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue QyHkuuu yriaoB B 30°, 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BrrcanHbie W LEHTpaTbHBIC YIJIBI, YTOJI MEXIY KacaTelbHOW U XOPJIOM.
Yriuel MEXIy XOpIaMd MW CEKYyIIMMH. BrucaHHbIE W ONMUCaHHBIC OKPYKHOCTU
TPEYTOJbHUKA W YETBIPEXYTONbHUKU. CBOWCTBA M TPHU3HAKH BIMCAHHOTO
4eThIpEXYToJIbHUKA. B3anMHOEe pacmosioxeHue AByX OKpyxkHocted. Kacanme
OoKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°. OcHoBHOe
TPUTOHOMETPUYECKOE  TOXKIIECTBO. ®opmynbel  npuBeAeHus.  PemieHue
TpEyroabHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 33/1a4 C UCTIOJIb30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Peuienne 3aa4 reOMETPUUECKON ONTUKH.

Tpuronomerpuueckue dbopMmynbsl Ui TUIOHIAAM  TPEYTrOJIbHUKA,
napasiesniorpamma, pom0Oa, tpanenuu. dopmyna ['epona. dopmyna momanu
BBIMTYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopapl W MOAOOHBIE TPEYTrOJIBHUKM B  OKpPYKHOCTH. Teopema o
MPOU3BEACHUU OTPE3KOB XOPJl, TEOPEMBI O TPOU3BEICHUH OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpaTe KacareyibHOU. [[pruMeHeHue nmpu peneHun reoMeTpUYeCKuX
3agad. Teopembl UeBbl 1 Menenas. [lonsitue o roMmoTeTnu.

MeToa KOOpAUHAT

VYpaBHeHUEe MPSAMON Ha TJIOCKOCTH. YTJIOBOM KOA((UIIMEHT U CBOOOMHBIN
YjeH, UX TreoMeTpudeckuil cmbicia. [lapanienbHOCTh M MEPHEHIUKYISIPHOCTD
NPSIMBIX (depe3 YyriaoBoi Kod(DPUIIUEHT).

YpaBHeHHE OKPYKHOCTU. HaxoxkaeHue 1mepecedeHuid OKPYXKHOCTEHM W
MpsAMBIX B KoopauHarax. GopMyna pacCTOSAHUSA OT TOYKH 10 npsmou. [limomans
napajgiesiorpaMmMa B KOOpJWHATaX, TOHATHE OO0 OPUEHTHUPOBAHHOW TILIOIIA]IH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUICCKUX
3a/1a4ax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U MapajijiesorpaMma. Y MHOKEHHE BEKTOpa Ha yucio. KoopauHaTel
BekTOpa. CIIO)KEHHE M BBIYMTAHHWE BEKTOPOB, YMHOXEHHE BEKTOpA Ha YHUCIO B
KoopauHatax. [[puMeHeHre BeKTOpOB B (PU3UKe, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TUIOCKOCTH). PasnmoskeHHsi BEKTOPOB MO Oas3wucy.
CkansipHoe TPOU3BEACHUE BEKTOPOB, F'€OMETPUUECKUN CMBICI U BBIPAXKEHHUE B
JEKAPTOBBIX KoOpAMHATaX. JIMCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe TpOM3BENCHUE U IpoeuupoBaHue. [IpuMeHEHuEe CKalIspHOTro



IIPOU3BEICHUSA BEKTOPOB JUII HAXOXKIEHUA [JUIMH W yriaoB. Pemenue
reOMETPUYECKUX 3aJa4 C IIOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUSL.

JIJIMHA OKPY/KHOCTH U IUIOIIAAb KPyra

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yrIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mlcropuueckue cBeieHus 00 U3MEPEHUU JIMHBI OKPYKHOCTU U
IUIOIIAN KPYTa.

JIBHsKEeHMSI TIIOCKOCTH

LentpansHas cummerpusi. LlenTpanpHO-cumMmeTpuynbie (urypsl. [ToBopoT.
OceBas cummeTpus. OUrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU OCH.
[TapajutennbHBIN TIEPEHOC.

[lonsitue nBwkeHuss W ero cpoiicTBa. PaBeHcTBO ¢uryp. IlposiBaeHus
CUMMETPUM B NPUPOJE, >KUBOIMCH, CKYJBINTYype, apxurekrype. Kommoznmmm
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1auax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpPe3yJIbTATBI OCBOCHUS MPOTPaMMbl MO MAaTeMaTHUKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, [IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHHSIM  POCCHUUCKHUX
MAaTEMATHUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
npaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLIEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKHW, OCO3HAHMUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TPy10BOIr0 BOCIIUTAHUS

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsl Ha TPOTSHKEHUM BCEM >KM3HM JJIsl YCHEHIHOW MpOoQecCHOHATBHON
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTHIO K OMOIIMOHAJTBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajlayd, PEUICHUM, pPacCYXKICHUM, YMEHHUIO BHUIETH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) ueHHocCTEH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlue B JIESATEIBHOCTA HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, IPUPOJIBI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak CQepbl YeJI0BEYECKOM
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH IS Pa3BUTHUS LMBHIA3ALINU,
OBJIQJICHUEM SI3IKOM MATEMATHUKU M MAaTeMaTUYECKOW KYyJIbTYPOM KakK CpPeICTBOM
MO3HAHUSI MUPA, OBJIAJCHUEM HABbIKAMH UCCJIE0BATENbCKON JEATEIbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOpMHPOBAHHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:



TOTOBHOCTBIO NPUMEHATh MaTeMaTUYECKUE 3HAHMS B MHTEpPEcax CBOETrO
30pOBBS, BEJIEHUS  370pPOBOro  oOpa3a KHU3HU  (3I0pOBOE  IHMTAHHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0J1I0TrM4eCKOr0 BOCIIUTAHUS:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTU4YEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEH cpepl, IUIAaHUPOBAHUS IOCTYNKOB M
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOWIEH Cpenbl, OCO3HAHHEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOJIeM U MyTel UX PELICHNUS;

8) aganTanuu K U3MEHSIIOIIMMCS YCJOBHSIM CONMAJIBHOI W MPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTb, B TOM YHUCIIE
YMEHHME YUUThCA y IPYTHX JIOJAEH, MpuoOpeTaTb B COBMECTHOW NESATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HaHUH, (HOPMYJIHPOBATh UJAEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHMA U KOMIIETEHTHOCTEH, TIAaHMPOBATH
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyal[MI0 KaK BbI3OB, TPEOYIOLIMH KOHTPMEpP, KOPPEKTUPOBATH
IPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 0 MaTeMaTHKE HAa YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECs OBJIaJICHUEM YHHUBEPCATbHBIMU
MO3HABATCIIbHBIMU ~ JICHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATHBHBIMHU
JNEHCTBUSAMU M YHUBEPCATLHBIMU PETYJIATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBUA:

BBISIBJIATH M XAPAKTEPU30BaTh CYLICCTBECHHBIE MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHWHA MEXAy TMOHATUSIMH, (QopMyIHpoOBaTH
OTpeJIEICHHs MIOHATUN, YCTAaHABIMBATh CYLIECTBEHHbIN MPU3HAK KiaccudUKauy,
OCHOBaHMsI /1711 0000IEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (popmMynupoBaTh U  MOPeoOpPa3OBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISIT MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPIKICHUSAX, MpEAJiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHN;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUU (TpSMbIE U OT
IPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMAaTHYECKHX
(akTOB, BBICTpauMBaTh APTyYMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI,
OPUMEHATh METOJl MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbIE
paccyXJIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOIAIMA C  Yy4E€TOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh BOIIPOCHI KAaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IIO3HAHUS,
bopMynaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MOpodiieMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTH II0 CaMOCTOSTEIBHO COCTABICHHOMY IUIaHY 3KCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIY COOOM;

CaMOCTOSITeNILHO (HOpPMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
OpOBEAEHHOTO  HAOJIOACHMS,  MCCIENOBAHMS, OKCIEpPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTbH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OLICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOllEcCa, a TaKKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanmueii:

BBISIBIIATH HEJOCTATOYHOCTh W M30BITOYHOCTH WHGOPMAINH, JaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U POPM IIPEICTABIICHNUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, JuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh MH(POpPMALMU MO KPUTEPUSIM, MPEIIOKEHHBIM WIH
chOpMYIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHMKaTHBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHS:



BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
HeNsIMU  OOILLEHUs], SCHO, TOYHO, I'PaMOTHO BBIPaXXaTh CBOK TOYKY 3pEHUS B
YCTHBIX U NHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAy PELICHUs 3ajayu,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3YJIbTAT;

B X0/ 00CYXXJIEHUS 33/7aBaTh BONPOCHI MO CYIIECTBY OOCYKIa€MON TEMBI,
npo0JieMbl, pelmaeMol 3a7aud, BbICKA3bIBaTh MJIEH, HALCICHHBIE HA IIOUCK
pEILICHUs, COIMOCTABIIATh CBOM CYXIEHHUS C CYXKICHUSMU JAPYTUX YYaCTHUKOB
nuanora, oOHapy»XUBaTh Pa3IMYUEe U CXOACTBO IMO3UIUH, B KOPPEKTHOH ¢opme
dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3a/layy, SKCIIEPUMEHTa, UCCIEI0OBaHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl MpU pEIIEHUU YYEOHBIX MaTeMaTHYECKUX 3aJad, NPUHUMATh LeJb
COBMECTHOH JESATEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paloTHhI,
pacnpenensaTb BUAbl paldoT, JIOroBapuBaThCs, 0OCYXKJaTh MPOLECC U PEe3ysbTar
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax paboThl (00CyXaeHHs, OOMEH MHEHHI,
«MO3TOBbIE€ IITYpMbl» W UWHBIE); BBINOJHATH CBOK 4YacTh pabOTBl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO pe3yjibTaTa M KayecTBO CBOETO BKJaJa B OOIMIMHA pe3ynbTar Mo
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHUS.

PerynsiTuBHBIC YHHBeEpPCaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBI JJIs1 PEHICHUS B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PElIeHUN (MHAUBUAYAJIbHOE,
IPYIIIOBOE);

CaMOCTOATEJIBHO COCTABJIAThH IIAH, AJTOPUTM PEIICHMS 3adadd (W €ro
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTUPOBaTh M KOPPEKTHUPOBATH BAPUAHTHI
peuieHuil ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIa/IETh CIIOCO0aMU CaMOMIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHns MaTeMaTUYeCKON 3a/jaui, CAMOMOTHUBALIUMN U PEQIIEKCUH;

IIPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IIPH PELICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;



OLICHMBATh COOTBETCTBHE pe3yJbTaTa AESATEIbHOCTU MOCTABICHHOW €U U
YCIIOBUSIM, OOBACHSTh TPUYUHBI IOCTHXKCHUS WU HEJOCTHXKEHUSI 1IN, HAXOIUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPKATh DMOIMM TIPU HM3YYCHHH MATEMaTUYECKUX OOBEKTOB W (PaKTOB,
JlaBaTh YMOIIMOHAIBHYIO OIIEHKY PELICHUS 3a]]a4u.

INPEAMETHBIE PE3YJIBTATDBI

K xoHniry 00y4yeHus B 7 kj1acce 00y4aromuics MOIyyuT CIeAYIOIUe MPeIMETHbIC
pEe3yJIbTaThI:

Pacrio3HaBaTh HW3y4€HHBIE TE€OMETPUYECKHE (UTypbI, ONPENEHsITh HUX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTb TE€OMETPUYECKHE (UIypbl, BBINOJIHATH
YepTEKU [0 YCIOBUIO 3anaud. M3mepsaTs JMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrars 3a1a4n Ha BEIYUCIICHUE JUIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTe NPUKUAKY U OLICHKY JMHEWHBIX U YIJIOBBIX BEIWYUH IIPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB HPHUPOAHBIX OOBEKTOB. Pa3nnuarh pa3Mmepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEepPTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEILIEHUH 3a]1ay.

[IpoBOAUTE JTOTMYECKUE PACCYKACHUS C MCIIOJIBb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  IPAMOYIOJIBHOTO
TPEYTOJbHUKA, B PELIEHUNA T€OMETPUUYECKUX 3aa4.

Onpenensats napamwiedbHOCTh NPSAMBIX C IOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT
¢ HUMH cekyuias. OnpenensaTs napauieIbHOCTh MPSAMBIX C IMOMOIIBI) PaBEHCTBA
PacCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

Pemate 3aaun Ha KjeT4aToi Oymare.

[IpoBOIUTH BBIUMCIEHUS M HAXOAUTh YKCIOBbIE U OYKBEHHBIE 3HAUCHHUS
VIJIOB B TEOMETPUYECKMX 3a/Jadyax C MCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INIpU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX MpPsAMBIX CEeKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnanerp monsituem reomerpuueckoro mecta todek (I'MT). Omnpenensith
OHCCEKTPUCY yIJla U CEPEIUHHBIN NEPIEeHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKHE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



DopMyJIMPOBATh ONPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl U JuaMerpa
OKPY>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh I0KA3bIBATh U IPUMEHATH
9TH CBOMCTBA IIPHU PELICHUU 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETH
HaXOAMUTh €€ HEeHTp. JJoKa3bIBaTh U HUCIOJB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJBbHHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIC
NEPIEHANKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OTHOM TOUKE.

Biazers noHATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
MIEPIICHINKYJIIPHOCTA KACATENbHOM U Paanyca, MPOBEIEHHOTO K TOYKE KACAHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENBHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3
OJIHOW TOYKH, U IIPUMEHSATH 3TO B PEILICHUU T€OMETPUUECKUX 3a1a4.

JlokasplBaTh M INPUMEHATH IPOCTEUIINE TI'E€OMETPUYECKUE HEPABEHCTBA,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koniy oOydyenus B 8 kiacce oOydaroumuicsi TMOMYYUT CIICIYIOIIHE
NPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
M0JIb30BaThCS MX CBOMCTBAMM IPHU PEILIEHUH FeOMETPUYECKUX 3ajad. Paznuuath
IPU3HAKU U CBOMCTBA MapajuieorpaMmma, pomOa v npsIMOYroJIbHUKA, JT0KA3bIBaTh
WX U YBEPEHHO NMPUMEHSTH MPHU PEIICHUH T€OMETPHUUECKUX 3a/1a4.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

Bnanets noHsTHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpareluu, MPUMEHSTh
UX CBOMCTBA NpH PEIICHHMH T'€OMETPUYECKMX 3adad. Mcmonp3oBaTh TeopeMy
dasieca U TeopeMy O MPONOPLUUOHANBHBIX OTpPE3KaX, MPUMEHITh UX JJIs PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacrio3naBaTh I1EHTpAJIbHO-CUMMETPUYHBIC (DUTYpHl W HCIOJNB30BATh HUX
CBOMCTBA MPU PEIICHUHU 3a/a4.

Bnanets moHsATHSMH MOA00US TPEYroOJAbHUKOB, Kod(duuueHta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh npencraBiieHue o
npeoOpa3oBaHuu MOA00MS U O MOAOOHBIX (urypax. [lomp3oBaThCs MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEIIeHUH reoMeTpudeckux 3aaad. [lokaspiBaTh U
MPUMEHSTH OTHOIIEHUS TPONOPIIMOHATILHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B MPaKTUYECKUX 3aadax.

BblBoguTh W HMCNONB30BaTh MmpocTeiline ¢GopMynbl Ui IJIOIIAIU
TpeyrojbHHUKa, MapaaiersorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbiMu
cnocobaMu) TUIOLIAAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(monp3ysch, TIe HEOOXOAUMO, KaJIbKYJISTOPOM). 3HATh OTHOILIEHHUE IUIOLIAZCH



OIOOHBIX (PUTyp M MPUMEHATH IMPH pPEHICHHH 3aaad. [IpMMEHSATh MOJydeHHBIC
YMEHHMSI B PAKTUYCCKUX 3a/1a4ax.

[Tonb3oBathess Teopemoit Iludaropa mms pemieHdusT T€OMETPUUYCCKUX H
npakTHUeckux 3anad. CTpoUTh MaTeMaTHYeCKYyI0 MOJCIh B IMPaKTHYCCKHX
3aJ1a4ax, CaMOCTOSTEIBHO JICJIaTh YePTEK U HAXOJAUTh COOTBETCTBYFOIIHNE JUTHHEI.

Bnagerp MOHATHEM BIMCAHHOTO M IIEHTPAJIBHOIO yrja, yria Mexay
KacaTeJIbHONH M XOP/AOH, OIMHCAHHON M BIIMCAHHOW OKPY)KHOCTH TPCYIOJbHUKA H
YeTHIPEXYTOJIbHUKA, TPUMEHSTh X CBOMCTBA MPH PEIICHUH 3a/1a4.

[TprMeHSTh TOJTydeHHBIC 3HAHWS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKHE
MOJICJIH JIJIS 3aJ1a4 PEeaIbHOW JKU3HH M IMPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPHUMCHCHHEM IIOJO0MS W TPUTOHOMETPHH (MOJB3YACh, TAC HEOOXOIUMO,
KJIBKYJISITOPOM).

K xoHniry 00y4yeHus B 9 ki1acce o0y4aromuics MogyduT CIeAYIONue MPeIMETHbIC
pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, YMETh HaXOJUTh C UX
MOMOII[BI0 PA3JIMYHBIE DJIEMEHTHl MPSAMOYIOJBbHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJILHUKOBY ). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) AJIMHBI
U YTJIBI JUTSl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThes GopMysiaMu MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM ISl HAXOXKJICHUS COOTHOLICHUM MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHATH HUX JIS
HAXOXKJIEHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
IIPU PELIEHUH TEOMETPUUYECKUX 3ajad. [IpuMeHSATH NONydYEeHHBbIE 3HAHUS IIPU
PEILICHUU MTPAKTUUECKUX 3a7a4.

[IpUMEHSTH TPUTOHOMETPUIO B 3a/1a4aX Ha HAXOXJICHHUE TIONIAN, BEIBOJUTD
U BJIAJIETh TPUTOHOMETPUYECKUMHU (HOPMyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajienorpaMmma, poM0a, Tparnemuu, BEIBOJAUTh U TpUMEHITh hopmyny ['epona u
dbopMyTy TS TUIOIIAH BBITYKIIOTO Y€THIPEXYTOIBHUKA.

NmeTs mnpeacraBieHWEe O TOMOTETHH, TMPUMEHSATh B MPAKTHYECKHUX
CUTYyaLUSIX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonb30BaTh TEOpEMBbI O BIHMCAHHBIX VINIAX, YIVIAX MEXAY XOpAaMHU
(CeKyIMMHM) U yTiie MeXAy KacaTelIbHOM U XOPAOW MPH PELIEHUH T€OMETPUUYECKUX
3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOpI, O
MIPOU3BEACHUU OTPE3KOB CEKYLIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboOTaTh C YpaBHCHHEM
npsSMOM Ha TIIIOCKOCTH. BiameTs TOHATHUSMU yriaoBoro Kod3(pduIMeHTa U
CBOOOJHOTO 4YJIieHa, MOHUMATh MX T'€OMETPUYECKUU CMBICI M CBS3b YIJIOBOTO



koddduieHTa ¢ Bo3pacTaHHMEM M YObIBAaHUEM JHMHEHHOW (YHKIUU. YMETh
pemarb METOAOM KOOpPAMHAT 3aJayd, CBSI3aHHbIE C NAPaUICIbHOCTBIO H
MEPIEHIUKYJIIPHOCTBIO MPSAMBIX, MEPECEUECHUEM MPSMBIX, HAXOXKICHHEM TOYEK
IIEPECEUYECHUS.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb3oBaTh METOA
KOOpDAMHAT Ui HAXOXKJICHHUS IEPECEUCHUI OKPYKHOCTEM W mpsMbIX. Braners
dbopmynamMu paccTOSHMS OT TOYKH JO MPSMOM, IUIOHIAJAM MapalijiesorpaMma B
KOOpJIMHATAaX, WUMETh TOHATHE 00 OPHEHTHPOBAHHOW mIomanu. llomb30BaThCs
METOJOM KOOpJAMHAT Ha IUJIOCKOCTH, MPUMEHSITh €ro TMpU pEUIeHUU
FEOMETPUYECKUX U TMPAKTUYECKUX 3anad. [IpuMeHsITh MeToJ KOOpAWHAT B
MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerb NoOHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCJIO, BIAJETh MpPaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMma.
Brnanerh npakTUYECKUMU UHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMHU BEKTopa. BriaaeTh CI0XKEHMEM H BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

Hmets nipencraBienre o 0asuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI T10
O0aszucy. PacknagpiBaTh BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSTh TMOJyYeHHbIE 3HAHUS B
MPOCTEUIUX (PU3NUECKHX 3a/1auax.

Branerb MOHSATHEM CKaJIsPHOTO MPOM3BENCHUS BEKTOPOB, MOHHMAaTh €ro
F€OMETPUYECKUM CMBICII W YBEPEHHO TIOJb30BAThCA €ro BBIPAKCHUEM B
JIEKapTOBBIX KOOpAUHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOIO MPOU3BEACHUS
U €ro CBs3b C MpoenupoBaHueM. [IpuMeHsITh CKalspHOE MPOU3BEICHUE BEKTOPOB
JUIS. HaXOXKIEHUs JUIMH U YriaoB. PemaTe reoMeTpuyeckue 3aJayv ¢ MOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIsipHOE MPOU3BEAECHUE BEKTOPOB B
anreOpanyeckux v GU3NYECKUX 3aJa4dax.

Branerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PAJUaHHON MEPHI yTIila, BEIYUCIATh MIOAAL KpyTa U
ero yacrer. [lonumare cmbicit uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pEIICHNH MPAKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENCHUS 00 W3MEpEeHUU
JUTUHBI OKPY>KHOCTH U IUIOIIAAH KpyTa.

NMeTs mnpencTaBieHUE O TMPeoOpa3OBaHUM IUIOCKOCTH, O JABHMXKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMIO3UIIMKM TMPOCTEHIINX TMpeoOpa3oBaHuil. [IpuMeHsATh ABMKEHUS IJIOCKOCTH
IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a/1a4 PEATbHOM KU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS



C TPUMEHEHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (QYHKIHHA (TIOJB3YSICh, TIC
HE00XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mpakrmseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypenr
Hauana reomerpuu. [Ipocreiimne
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
N3mepenue reoMeTpuiecKux BEITUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOT'OYTI'OJIbHUKA
[IpssMoyTONBbHBIE TPEYTOJIBHUKHI
5 ['eomeTpuueckue HepaBEeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4ekK. ITocTpoeHus ¢ moMOIIbIO UPKYJIA 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 0000I11IeHNEe, CUCTEMATH3AINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakraeckue (undposbie)

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHUHU

VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1

OKPYKHOCTBIO

HOBTOPCHHG, 000011IeHNe, CUCTeMAaTU3aIIIs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHME, 0606meHPUIe, 12 1
CUCTEMAaTH3aIWsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







		2024-09-18T10:32:26+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ДЖАЛИЛЬСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1 С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ОТДЕЛЬНЫХ ПРЕДМЕТОВ" САРМАНОВСКОГО МУНИЦИПАЛЬНОГО РАЙОНА РЕСПУБЛИКИ ТАТАРСТАН




