MUWHHUCTEPCTBO MPOCBEINIEHUS POCCUIICKOM ®EJEPAIINU
MuHMCTEepPCTBO 00PA30BaHUS U HAYKH AJITAMCKOIr0 Kpast

Komuter no o6pazoBanmio ropoaa bapuayua

MBOY "COII Ne38"

PACCMOTPEHO YTBEPXJIEHO
3aM aupekropa no YP JTAPEKTOP
®enorosa JI.B. Bacun E.B.
[Ipuka3 Nel12-p ITpukaz Nel12-p
oT «25» 08 2023 . oT «25» 08 2023 .

MopnncaHo undposon
noanucobto: BacuH
EBreHun Bnagummnposny
[Hata: 2023.09.21 09:10:55
+07'00'

PABOYAS [TPOTPAMMA
(ID 3136723)

yueOHoro kypca «I'eomerpus (yriiy0JiéHHbII YPOBEHD)»

U1t o0ydarommxcs 7 — 9 KimaccoB

bapnayn 2023



MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/eiOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECeunTh M3yYEeHUE CBOMCTB M pa3MepoB (QUTYp, HX
OTHOIIEHUA ¥ B3aUMHOE pAacloOJOXEHHE, ONUpaeTcs Ha JOTHYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. L[eHHOCTh M3ydeHHs TeOMETpUH Ha YPOBHE OCHOBHOIO
00111er0 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOITUNCS YUUTCS MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKIECHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUS, JOKA3bIBATh
UCTUHHBIE YTBEPKIACHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCyXJieHuss «OT TPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHbie yTBepkaeHus. Ocoboe 3HaYeHUE JoKa3aTebHas
JMHUS UMEET TS YTITyOJIEHHOTO N3YYeHUS MaTeMaTHKH.

[{enpto M3ydyeHus: TEOMETPUU SIBIISIETCSA UCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUICCKUX 3a/a4, BCTPECUAIOIIUXCS
B peanmbHOM Kku3HM. OOydvaromuiics JOHKEH HAY4YUTHhCS  OMPENEIsATh
TEOMETPUYECKYIO0 (DHUTYpy, ONMMCHIBATH CIOBAMH YEPTEXK WJIM PUCYHOK, HAUTH
IJIOWIAAh  3€MEJIbHOIO  Yy4acTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KabOessi Wiau TpeOyemble pa3Mepbl rapaxa Jjisi aBTOMOOMJIA.
DTOMYy COOTBETCTBYET BTOpAs, BHIYMCIIHUTEIbHAS JIUHUS B U3yUYCHUU TCOMETPUHU.
[Ipu pemrennn 3amad MPAKTUYECKOTO XapakTepa OO0ydYaIOIUIACS YIUTCS CTPOUTH
MaTeMaTHYeCKHEe MOJICIH  peajlbHBIX JKW3HCHHBIX CHTyallud, IPOBOJUTH
BBIYHCIICHUS M OIICHUBAThH aJICKBAaTHOCThH IMOJTYYEHHOTO PE3yJIbTaTa.

Oco0eHHOCTh yu4eOHOTO Kypca YriyOJEHHOTO U3y4eHUs] T€OMETPUU COCTOUT
B TOM, 4TO OOyJaroIrecs: He MPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MMOHATUSIMH, a
YBEPEHHO OBajJieBaloT UMH. CyIECTBYIOIIME TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPHUH U3y4yaroTcsl Ha OoJiee riTyOOKOM YpOBHE, a 00ydaroIuecs mpuoopeTaroT
YMEHUS, MOMOTAIONIME MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEIMETax, MPEk/Ie Bcero Ghusnke u nHpopmaTuke,
a Tak)Ke TOJIb30BATHCS TMOJTYYCHHBIMU 3HAHUSIMH TIPU PEHICHUU MPAKTUYECKUX
3a/ady.

CornacHo yueOHOMY IMUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
yueOHbIl Kypc «I'eoMeTpus», KOTOPbIN BKIIOYAET CJIECIYIOIINE OCHOBHbBIE Pa3/Ieibl
conepxanusi: «Hauama reomerpum», «TpeyrompHukm», «OKPYKHOCTBY,
«YeTblpéxyrosibHUKNY, «[logobuey, «neMeHTsl TpUroHomeTpun», «lltomaan», a
Taxxke «Metoa koopauHaty, «BekTopb», «[IpeodpazoBaHus MIOCKOCTHY.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 udacoB: B 7
kiacce — 102 gaca (3 yaca B Hefeno), B 8 kiacce — 102 gaca (3 vaca B Hezienio), B
9 knacce — 102 yaca (3 gyaca B HeAEINIO).



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUKHOBEHMsT M DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. IloHsTme 00 akcuome, Teopeme,
JI0KA3aTeJIbCTBE, ONPEIEICHUN.

B3anmHoe pacnonokeHue ToueK Ha npsMmou. M3mepeHne uMHBI OTpE3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts U yroia. Buasl yrinos. l3MmepeHune BEIWYUH — YIJIOB.
Beprukansasie u cMexHbIe YIUIbL. [lapanienbasle U NepIeHIUKYIISIPHBIE IIPSIMBIE.
Paccrosnue ot Touku 1o npsimou. buccexrpuca yria.

Jlomanasa. Bunel nomansix. JiimHa omanon. MHoroyronsHuku. llepumerp
MHOIOyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

IlepBuuHblE TMpenCTaBICHUS O paBeHCTBE (QUIYpP, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoenus. IHCTpyMEHTHI 1Sl U3BMEPEHUHN U TOCTPOCHUM.

TpeyronbHuKku

Bunapl TpEyroJbHHKOB: OCTPOYTOJIbHBIE, IPSAMOYTOJbHBIE, TYNOYIOJIBHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpOHHME. MeauaHa, OuCcekTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOM NPU3HAKKA pPABEHCTBA
TPEeyrojabHUKOB. PaBHOOeApeHHBIE TpEyrojibHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJibHUKA. TpeTnii Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIYy CTOPOHAMH M yIjaMU TpeyrojibHHKa. HepaBeHCTBO
TpeyrojapHHUKa. HepaBeHCTBO O 1IIMHE TOMaHOM.

CumMmerpuunbsie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

ITapananensHbie npsiMble. CyMMa yIrjI0B MHOTOYIOJIbHUKA

[TapayenbHOCTD NMPSAMBIX, HCTOPUYECKUE CBEACHUSA O NocTysare EBkimaa u
o ponu JlobGaueBCKOro B OTKPBHITUM HEEBKIMIOBOW reomerpuu. CBoiCTBa U
INPU3HAKU NapajUieNbHbIX NpsAMbIX. CymMma yIiloB TpEyroyibHUKA. BHElHWE yribl
TpeyroysbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYI'OJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOTO MHOIOYTOJIBHUKA.

IIpsiMoyroJibHbBIE TPEYT0J1bHUKH

[Ipyu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYroJbHUKOB. [lepnienaukymnsap u
HakJIOHHas. CBOMCTBO MeUaHbl MPSAMOYTOJIBHOTO TPEYTrOJIbHUKA, IPOBEIEHHON K
runotenyse. [IpsamMoyToJibHbIN TPEYTOJbHUK C YIioM B 30°.

OKpy,KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTbl OKPYXHOCTHM M KpyTra: LEHTP,
paguyc, nMaMeTp, XOpJa, UX CBOWCTBA. B3anmMHOE pacnoyioKEeHHe OKPYKHOCTH U
npsamoil. KacarenpHas M cekymias K OKpyXHOCTH. OKpYKHOCTb, BIIHCAHHAs B
yrou. [IpocTeiiime mocTpoeHUs ¢ MOMOILBIO LIUPKYJIS U JTMHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O reoMEeTpUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpuYeCcKnuX MECT
TOYEK HA IUIOCKOCTH. bHcCcekTprca yria u CepeuHHbIN MEPIIEHINKYIISP K OTPE3KY
KaK TeoMeTpuYecKkue Mmecra Touek. OmnucaHHas OKPYXHOCTb TPEYTOJbHUKA, €€
eHTp. Mero reoMeTprudecKuX MECT TOUEK P PELICHUH T€OMETPUYECKUX 3a4au.

ITocTpoeHus ¢ NOMOMIbIO HMPKYJIS U JIMHEHKHU

Hctopuueckue cBeneHus. OOOCHOBaHUSA MPOCTEHIIMX MOCTPOSHUH, STaIbl
3a/1a4M HA MIOCTPOEHHUs, PEIICHHE 3a7a4 Ha IIOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEXYyroJIbHUKH

[lapannenorpamm, ero mnpu3Hakd U cBoiicTBa. I[IpAMOyroiabHUK, pomo,
KBaJlpaT, WX MpHU3HAKU U cBoicTBa. Tpamenus. PaBHOOeapeHHas Tpamenus, e
cBolicTBa u npusHaku. [IpsmoyronbHas Tpaneuus. CpenHsis JIMHAS TPaNEUuu.

CpenHsass nUHUS TPEyTroJbHHKA. METOl yABOEHUS MEAUAHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUU MeMaH TPEYTOJIbHHKA.

Teopema @aneca, Teopema O MNPONOPUUMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

[lenTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IToxooue

[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. I[lpusznaku mogoOus
TpeyrojabHUKOB. [IpuMeHeHHe MMOAOOMS MpPU PEIIEHUH TEOMETPUYECKUX U
NPaKTUYECKUX 3a/]a4.

IInomann

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Ipocreiiiie GpopMybl 715 IIIOIIAIM TPEYTOIbHUKA, MapajiiesiorpaMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAAEH TPEYTrOJIbHUKOB.

Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 3a/1a4.

DJIeMEeHTbl TPUTOHOMETPUH

CHHYC, KOCHHYC, TQHI€HC W KOTAaHT€HC OCTpPOro yria MpsSMOYTrOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°.
[IponopuMOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYT0JbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



BrnucanHple W LEHTpAIBHBIE YIVIBI, YIOJl MEXKAY KacaTeJIbHOW M XOPIOM.
Yrael MeXay XOpJaMM M CEKylIMMH. BrnucaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYTroJIbHUKA. B3anmMHOe pacnonoxkeHue IByX OKpyxkHocTted. Kacanue
okpyxHOcTel. O0ue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Pemienue TpeyrojibLHUKOB

Cunyc, kocuHyc, TaHreHic yriaoB oT 0° nmo 180°. OcHoBHOE
TPUTOHOMETpPHUYECKOEe  TOXkaecTBo.  Popmynsl  npusBeacHus.  PemieHune
TPEYrOJILHUKOB. TeopeMa KOCMHYCOB M  TeopeMa CHHYCOB. PemeHune
IPaKTUYECKUX 3a]1a4 C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemrenne 3a1a4 reoOMETpUYECKOM ONTHKHU.

Tpuronomerpuyeckue  QGopmynasl  uid  IUIOHIAAM  TPEYroJIbHHKA,
napasiesniorpamma, pomoOa, Tpaneruu. dopmyna [epona. dopmyna momanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopapl W NOAOOHBIE TPEYTrOJABHUKM B OKpykHOocTu. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BENACHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacarTelbHOW. [IpruMeHeHune Npu pelmeHun reoMeTpudecKux
3agay. Teopemsl Uesbl 1 Menenas. [lonsatre o roMoTeTuu.

MeTtoa KoOpaAMHAT

VYpaBHeHHE MPSAMON Ha IMJIOCKOCTH. YTJIOBOH KO3(DPHUIMEHT u CBOOOIHBIM
WIEH, MX TIeOMETpUYeCKUil cMmbIca. [lapauienbHOCTP W NEPIEHIUKYISIPHOCTD
NpSIMBIX (depe3 yriaoBoi KodPPHUIIUEHT).

YpaBHeHHE OKpY)XKHOCTH. HaxoxaeHune mnepecedyeHuid OKPYKHOCTEH U
IpsAMBIX B KoopanHarax. Popmysia pacCTOSHUS OT TOYKM A0 npsMou. Ilnomans
napajuieiorpaMMa B KOOpPAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IJIOLIA/IH.
[IpumeHeHne MeToja KOOPAMHAT B PAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUYECKUX
3a/1a4yax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IMpPaBHIIA
TPEYroJIbHUKA U NapajuienorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKE€HME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHUCIO B
KoopauHartax. [I[pumeHeHne BEKTOPOB B PU3UKE, IEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmokeHHsi BEKTOPOB MO Oaswucy.
CkaysipHO€ TPOU3BEIEHUE BEKTOPOB, T€OMETPUYECKUN CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTUBHOCTb CKAaJIAPHOTO IPOU3BEICHMUS.
CkajsipHOE  TpoOM3BEACHUE M INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



IIPOM3BEAECHNST BEKTOPOB JUIl HAaXOXIEHHUs JUIMH W yrioB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHBIE MHOrOYrodbHUKHM. JlnmHa okpyxHocTH. I'pamycHas wu
paguaHHas Mepa yria, BBIUMCIEHUE JUIMH Ayr OKpyxkHocred. Ilmomans kpyra,
CEeKTOpa, cerMeHTa. Mcropuueckue cBeeHUsI 00 U3MEPEHUHU UIMHBI OKPY>KHOCTH U
IJIOIIAIHA KPYTa.

JIBMKeHMSI TJIOCKOCTH

IlenTpanbHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasa cummetpusa. Purypel, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHbI nEPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUU B IIPUPOJE, KXUBOIMUCH, CKYJIBITYpe, apxurekrype. Kommnosununn
JNBUKEHUM (pocTeiine npuMepsl). [[puMeHenne B reoMeTpu4eckux 3a1aqax.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «'EOMETPHSI» HA YTJIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOEHUS NPOrpaMMbl [0 MaTeMaTHKE
XapaKTEPHU3YIOTCS B YaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

NPOSIBICHUEM HWHTEpeca K TMPOUNUIOMY H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHKEHHUSIM  POCCUHCKHUX
MAaTEMATHKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTUKEHHM B IPYTHX HayKaX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3aluu €ro
npaB, TPEJICTABICHHEM O MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUSA
pa3IMYHBIX CTPYKTYP, SBIEHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKHM IPUMEHEHUEM JIOCTMIKEHHN HAyKH, OCO3HAaHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaA0BOr0 BOCIIMTAHUSA:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PEIICHWHM NPAKTUYECKUX 3a]ad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCuoHaNbHON



JESITEIbHOCTH M PAa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYATbHON TPACKTOPHH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHYECKOMY  BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PELICHHUM, pacCyX JACHWH, YMEHHUIO BUJIETbH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOTO MO3HAHMS:

OpHEHTalMeld B JEATEIPHOCTH HAa COBPEMEHHYK) CHUCTEMY HAayYHBIX
MPEACTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, MPUPOABI U
oOmiecTBa, TMOHMMaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYEeCKOU
JEATEIIBHOCTH, JTAllOB €€ PAa3BUTUSA M 3HAYMMOCTH JUISI PA3BUTHUS LIMBWIM3ALINH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH U MATEMATUYECKON KyJIbTYpOHW KaK CPEICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEA0BATEIBCKON IEATENBHOCTH;

6) ¢usuyeckoro BocmUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1aTrOMOTy YU :

TOTOBHOCTBIO TPUMEHATH MAaTEMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
30pPOBbSl, BEACHUS  3J0pOBOTO  o0Opa3a KU3HU (300pOBOE  MHUTaHHUE,
cOaJIaHCUPOBAHHBI PEXUM 3aHATUH M OTAbIXa, peryispHas (dusnyeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBblKa pediekcruu, NpU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TAKOT'O )K€ MpaBa JPYroro YeJIoBeKa;

7) 3K0JI0OTHYECKOr0 BOCIIMTAHUS:

OpHEHTAlMEl HA MPUMEHEHNE MATEMAaTUYECKUX 3HAHWUM I pEUIeHUs 3a7ad
B 00JIACTU COXPAHHOCTH OKpYXKAroIIell cpebl, IMJIAHUPOBAHUS MOCTYNKOB U
OLEHKM HMX BO3MOJKHBIX IIOCJIEICTBUM JUIsl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
rJI00abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTanum K U3MEHAKIIMMCS YCJIOBHSM COLUAJBLHOW U MPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBHUAX HEOINPEAEIEHHOCTHU, IOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO NEATENBHOCTb, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTH
HOBBIE 3HAHUS1, HABBIKU U KOMIIETEHIIUU U3 ONbBITA IPYTHX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH UJIEH,
MOHSTHS, TUTIOTE3bl 00 OOBEKTaX U SIBICHUSAX, B TOM UYHCJIE paHEe HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, TIAHUPOBATH
CBOE pPa3BUTHC;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CUTYyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH



NpUHUMAaEeMble PEIIeHUs U JCHCTBUS, (HOPMYIHpPOBaTH U OICHUBATh PHUCKU U
MOCIEACTBHS, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare oCBOCHHs MPOrpaMMBbI TI0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO
ob11ero oopa3zoBaHus y oOy4aromierocs: 0yayT chopmMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTepU3yIOIIHeCs OBJIaJICHUEM YHHUBEPCATHHBIMHU
MO3HABATEIILHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSMH U YHUBEPCAJILHBIMH PETYISATUBHBIMU JEHCTBUSMH.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS
ba3oBble jlornyeckue aeicTBus:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEMaTUYECKHUX
O0OBEKTOB, TMOHSATUH, OTHOIIEHUM MEXAy MOHATHUSAIMH, (QOPMYIHPOBATH
onpeeeHus] MOHITHM, yCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK KJIaCCU(PUKALIUU,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MPEOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATENIbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHHUSIX W YTBEPXKICHUSX, MpEIaratb KPUTCPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pazOupaTh J0Ka3aTeabCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsMble U OT
IPOTUBHOTO), TMPOBOJUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MaTEMaTHUYECKHX
(bakToB, BBICTpAWBATh APTyMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSATh METOJ] MAaTeMaTUYeCKOW MHIYKIHMH, OOOCHOBBIBaTH COOCTBEHHBIC
paccyXJIeHus;

BBIOMpaTh Ccmoco0 pemnieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapHMAHTOB  peUIeHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ y4EToM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATEIbCKUM WHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
CaMOCTOSITENIbHO YCTaHaBIMBATh HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBICHHOMY IIJIaHY OSKCIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;



CaMOCTOSITEIBHO (HOPMYITUPOBaTh OOOOIIEHUS] W BBIBOJABI IO pe3yjbTaTam
NpOBEAEHHOTO  HAOJIOACHMs,  HMCCIEAOBAHMS, OSKCIEPUMEHTa, OLICHUBAThH
JIOCTOBEPHOCThH MOJTYYCHHBIX PE3YIHTATOB, BHIBOJOB U 00OOIICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpOIECCca, a TaKKe BBIIBUTATh
NPEOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTH HWH(GOpPMALMU, JaHHBIX,
HEOOXOIUMBIX JUISI peIICHHs 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALINIO PA3INYHBIX BUAOB U (GOPM IMPECTABICHUS;

BbIOUpaTh (QopMy TmpencTaBieHHs HWHGOpPMALMM U HWUIIOCTPUPOBATH
pelaeMble 3a/1a4l CXeMaMu, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOWHAIUSMU;

OLIEHUBATh HAAEKHOCTh MHPOPMALUU MO KPUTEPUSIM, NPEIJIOKEHHBIM HIIN
c(OopMyYIHPOBAHHBIM CaMOCTOSITEIBHO.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIE NeiCTBUS:

BOCIIPUHUMATH U (POPMYITHPOBATH CYXKICHHS B COOTBETCTBUH C YCIOBUSMU U
HEeIIMH  OOIIEHUS, SICHO, TOYHO, T'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M NHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHMS MO XOAYy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATh MOJIYYEHHBINA PE3yIIbTaT;

B Xoje 0OCYXIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMHI,
npoOJieMbl, pemaeMol 3aJadd, BBICKA3bIBaTh HJICH, HAICJICHHBIE Ha TIIOUCK
pEIICHUs, COMOCTABIATh CBOM CYXICHUSA C CYXACHUSIMH IPYTHX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3jIMuUe W CXOACTBO IMO3ULIMN, B KOPPEKTHOM (opme
(bopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
NPOEKTa, CaMOCTOSTEIBHO BBHIOMpPATh (QopMaT BBICTYIUICHHS C Yy4ETOM 3amad
NpE3eHTALUU U OCOOCHHOCTEN ayIuTOPUH;

MOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
pa®oThl MpU peUIeHHH Y4YEOHBIX MaTEeMaTHYeCKUX 3a/ay, MPUHUMATH IIEJb
COBMECTHOHN JESATEIbHOCTH, IUIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW padOTHI,
pacnpenensTh BUIAbI pabOT, AOTOBApUBATHCS, OOCYXKAATh MPOIECC U PE3yabTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPyNMNOBBIX (opmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC); BBINIOJHATH CBOIO 4YacTb pabOTHl U
KOOPAMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YICHAMH KOMAHIbI, OIICHHUBATH
KayecTBO pe3yjbTaTa M KauyecTBO CBOETO BKJIaga B OOMIMA pe3ydbTaT TIo
KpUTEepUsM, chOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranmu3anus:

BBISIBIIATH TMPOOJIEMBI JJIsl PEIICHHS B JKU3HEHHBIX M yUEOHBIX CHUTYaIUsX,
OpPUEHTHPOBATHCS B PA3IUYHBIX MOAX0aX MPUHATUS PEUICHUH (MHIMBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITENILHO COCTaBIISITh IIJIaH, QJTOPUTM pEIIeHUs 3anadu (WJIh ero
4acTh), BBIOMpaTh CHOCOO pEImICHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAThb W KOPPEKTUPOBATh BAPUAHTHI
pelieHuit ¢ ydéTomM HOBOM MH(pOpMaIIHH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJIEKT:

BJIQJIETh CIIOCO0aMH CaMONPOBEPKH, CAMOKOHTPOJIS MpoIlecca W pe3ysabTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U PeIIeKCUH;

IpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUH 3a/1a4H,
BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEI;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSCHSITh TPUYUHBI TOCTHYKCHUS WU HEIOCTHKCHHUS 11€TTH, HaXOIUTh
OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIp2XaTh OMOLIMK TMPH M3YYEHWHW MaTEeMaTHYECKHMX OOBEKTOB M (PaKTOB,
JlaBaTh SMOIIMOHATILHYIO OIIEHKY PEIICHHS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00yuyenus B 7 kiacce o0y4aromuics MOMyYUT CIEAYIOIINE TPeIMETHbIE
pPE3yIbTaTHI:

Pacno3HaBaTh HM3yY€HHbIE TIE€OMETpUYECKUE (UIYPBI, OINPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEpTEXkKU MO YCIOBUIO 3anaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIMYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY U OLEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH INPEIMETOB B
pEaIbHON KU3HHU, pa3MepoB MIPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
00BEKTOB MO NOPSAAKY BETUUUHBI.

CTpoHTh UEPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3aad.

[IpoBOINTE JOTMYECKHE PACCYKICHHUS C UCIOJNB30BAHUEM I€OMETPUYECKHUX
TEOpPEM.

[lonp30BaTeCAd IPU3HAKAMHU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  NIPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUHA F€OMETPUYECKUX 3a1a4.



OmnpenensTh napajyieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensTe MapauieIbHOCTh MPSAMBIX C TIOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK APYTOU MPSAMOU.

Pemiats 3a1a4uun Ha KileTyaTol Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTb YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAaHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
MIEPECEUECHNH JBYX MAapaJUIEIbHBIX MPSAMBIX CEKylled. Pemare mpakThudeckue
3a71a4M Ha HAXOXKJICHHUE YIJIOB.

Bnanerr monsituem reomerpuueckoro mecta toudek (I'MT). Onpenensarsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUYECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM TreoMeTpuueckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a]1a4.

@opMyIUpOBaTh OMNpPEAEICHUS OKPYKHOCTH M Kpyra, XOpAbl U THUaMETpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
9TH CBOMCTBA IIPU PELICHUU 3a/1a4.

Bnanerep nmoHATHEM ONHMCAHHOM OKOJIO TPEYTOJBbHHUKA OKPYKHOCTH, YMETh
HaxXoJuTh €€ HeHTp. [Joka3bIBaTh U UCIIOIB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, YTO CEPEIMHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Bnaners nmonsATHeM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTeIbHOM M pajuyca, MPOBEIEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSATH 3TO B PELIEHUH I'€OMETPUUYECKUX 3a1aY.

Jloka3piBaTh M TNPHUMEHATH IPOCTEUINNE TI'E€OMETPUYECKUE HEPABEHCTBA,
IIOHUMATh UX NMPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHS C MOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K konily oOyyenus B 8 kiacce oOydaromuics TMOJYYUT CJEIYIONINUE
IpEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAaThCSl UX CBOMCTBAMH MPH PEIICHUH NeOMETpUYECKUX 3anad. Paznuuath
MPU3HAKN W CBOWCTBA IMapajuiesiorpaMMa, poM0a M MpSMOYTOJIbHUKA, JOKA3hIBAThH
UX U YBEPEHHO MPUMEHSTH MPU PEIICHUH T€OMETPUYECKHUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUs] MEANAH TPEYroJibHUKA (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnanets nouatuem cpeaHel JUHUU TPEYroJIbHUKA U Tparelnuu, NPUMEHSITh
UX CBOICTBA MpPHU PEIICHUH TEeOMETPUYECKUX 3aaad. Mcrmonp30BaTh TEOpeMy



dasieca U TEOpEMY O MPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX ISl PEILICHUS
NPaKTUYECKUX 3a/]a4.

Pacrio3naBaTh 1EHTpaIbHO-CUMMETPUYHBIE (UTYPHl U HCIOJB30BaTh UX
CBOIICTBa NP PELIEHUHU 3a]1a4.

Brnanerp moHATUSAMHU TOA00MS TPEYTrOJLHUKOB, KO3 dUIMeHTa MOoa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOA00HBIX TPEYTOJbHUKOB. FIMETh MpecTaBlIeHne O
npeobpazoBaHun monodus u o nogoOHbIX (urypax. [lonb3oBaTbes npu3zHakamu
noJ100Us TPEyroJIbHUKOB IPU PELICHUM T'€OMETpPUYECKUX 3ajad. Jloka3piBaTh U
IPUMEHATH OTHOLLEHUS MPONOPLHUOHAIBHOCTH B MIPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh TO100ME B MIPAKTUYECKUX 33]a4ax.

BoiBomuth ©  ucmonb3oBaTh mpocredmme  Gopmysibl  UIS  IIOLIAAM
TpeyrojbHHUKa, MapaiiesorpaMma, poMoa U Tpanenuu. Beraucnare (pa3nuyHbIMU
crnocobaMM) IUJIOWAAb TPEYroJbHUKAa M IUIOIIAJM MHOTOYTOJIBHBIX (QUryp
(monb3ysch, I€ HEOOXOAMMO, KAJIbKYJISATOPOM). 3HaThb OTHOLIEHHME IUIOLIAJEH
NOJOOHBIX (UTYp U NPUMEHATH MPH peuieHuH 3anad. [IpuMeHsTh MoydyeHHBIE
YMEHUS B MPAKTHYECKHX 3a/1a4ax.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
OpakTHUeckux 3anad. CTpouTh MaTeMaTHYECKYyI0 MOJENb B IMPaKTUYECKUX
3aJla4ax, CaMOCTOSITENIbHO J€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIME JITIMHBI.

Biagerp mnoHATHEM BIHCAaHHOIO M UEHTPAJIBHOIO YIVIA, YIVIA MEXIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW M BIMCAaHHOM OKPYKHOCTH TPEYIOJIbBHUKA U
4eThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA MPU PELIECHUH 3a/1a4.

ITpuMeHsTh MOJIyYE€HHbIE 3HAHMSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIEM JJIS 3a/1a4 PeajbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIUUCIIECHUS
C TpUMEHEHHEM NOoA00Us U TPUTOHOMETPHM (IOJIB3YSACh, TNe HEO0OXOIUMO,
KAJIBKYJIITOPOM).

K koHIty 00yuyeHus B 9 kiacce o0y4aromuics MOTyYUT CIETYIOIINE TPeIMETHbIE
PE3YNbTATHI:

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIUU OCTPBIX YIJIOB, YMETh HaXOAMUTh C UX
MOMOIIBIO Pa3JIMYHBbIE 3JIEMEHTHI MNPSIMOYTOJIBHOTO TPEYroJbHUKA («pellleHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIMHBI
Y YTJIbI JIJ1s1 HETaOJIMYHBIX 3HAYSHUH.

[Tonp30Batbes popmynamMu NMpUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKAECTBOM JUISI HAxXO0XIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Jloka3pIBaThb TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NPUMEHATH UX [JIS
HAXOXKJIEHUS PA3JIMYHBIX 3JIEMEHTOB TPEYTrOJbHUKA («PEIICHUE TPEYTOJIBHUKOBY ),
IpPU PELICHUH TIEeOMETPUYECKHX 3ahad. [IpuMeHsATh MOIy4YeHHbIE€ 3HAaHUA IpU
pPELIEHUN MPAKTUYECKUX 3a7a4.



[IprMEHATH TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKJACHUE IUIOLIAN, BEIBOJINUTD
U BIQJECThb TPUTOHOMETPUUYECKUMH (OpMyJIaMu IS IUIOLIAAM TPEYroJIbHUKA,
napajuiesorpaMma, pom0a, Tpaneuuu, BEIBOJUTh U IPUMEHATH popMyiy ['epona u
(dopMyiTy JUIsl IUTOIIAAH BBITYKJIOIO YETHIPEXYTOJIbHUKA.

HMMerp mpeacTaBieHME O TOMOTETHMH, I[PUMEHATH B  IPAKTHUYECKHUX
CUTYyalUsIX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenas mpu peiieHnu 3aaad.

Hcronb30BaTh TEOPEMBI O BIMCAHHBIX YIVIAX, YIWIAX MEXKIy XOpJAaMu
(CeKylIMMM) U yTriie MKy KacaTeabHOW U XOPJI0i MpU pEeIIEHUH T€OMETPUIECKUX
3amad. /loka3blBaTh M NPUMEHATH TEOPEMBI O IIPOU3BEICHUU OTPE3KOB XOpA, O
IIPOU3BEACHUM OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Brnagerp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpssIMOM  Ha IUIOCKOCTH. BiageTs NOHATHSAMHM  yriaoBoro Kosg¢uuueHTa u
CBOOOJHOIO YjieHa, IOHMMAaTh MX TEOMETPUYECKUI CMBICI U CBSA3b YIJIOBOIO
KoapduimeHTa ¢ BO3pacTaHMEM W YyObIBaHHMEM JMHEHHOW (YHKUIUU. YMETb
pemate METOAOM KOOPAMHAT 3a7adM, CBSI3aHHBIE C NapPAUICIBHOCTBIO H
NIEPIIECHIUKYJIAPHOCTBIO TPSAMBIX, NEPECEUCHUEM IPSMBIX, HAXO0XKICHUEM TOYEK
NIEPECEUYECHUS.

BeiBoguTe M BIaseTh ypaBHEHUEM OKPYKHOCTH. Mcmonb3oBaTe MeETOX
KOOpPAMHAT Ul HAXOXKICHHUsI IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Branersb
dopMynaMu paccTOSTHUSL OT TOYKHM 1O MPSMOM, IJIOLIAAM MapajuiesorpaMma B
KOOpAMHATAX, UMETh IOHATHE 00 OpUEHTHPOBAaHHOW IuIomagu. Ilosnb30BaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IPpU  PELICHUU
F€OMETPUYECKUX M NPAKTUYECKUX 3a1ad. [IpuMeHATs MeToJN KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Bnaners monsATHEM BEKTOpa. YMETh CKJIAIbIBaTh W BBIYWTATH BEKTOPHI,
YMHOaTh HA YHCJIO, BIAJETh IIPaBUJIAMU TPEYrOJbHHKA M IapajljiesiorpaMma.
BiageTs npakTUYECKMMM HHTEPIPETALMAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpAMHATaMHU BEKTOpa. DBrnaaeres ClO0XKEHMEeM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpPa HA YUCJIO B KOOPAMHATAX.

Wmets mpencraBienne o 6asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 110
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TIOMOIIbIO IPOCLUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. lIpumeHsATs 1osydeHHBIE 3HAHUSA B
OPOCTEHIINX (PU3NUECKUX 3aauax.

Bnanere noHATHEM CKaXApHOTO MPOM3BEACHUSA BEKTOPOB, NOHUMATh €TI0
FEOMETPUYECKUM CMBICII W YBEPEHHO IIOJIB30BAaTbCA €r0  BBIPAKECHUEM B
JEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTh CKAJISIPHOTO IPOU3BENEHUS
U €ro CBs3b ¢ NpoeuupoBaHueM. [IpUMEHATh CKaIsipHOE NMPOU3BEICHUE BEKTOPOB
JUIS HAXOXKIAEHUs JUIMH U yIioB. PemaTe reoMeTpuyeckue 3aJadd C MOMOUIBIO



CKaJISIPHOTO TTpou3BelieHus. VICromp30BaTh CKASIPHOE MPOU3BEICHNE BEKTOPOB B
anredpandecknx U (pU3ndecKux 3agadax.

Brnaners MOHATHSMHU MPaBHILHOTO MHOTOYTOJBHHKA, JIIUHBI OKPYXHOCTH,
JUTMHBI YT OKPYKHOCTH M PaJIMaHHOW MEPHI yTiia, BEIYUCIATH MJIOMIAAb Kpyra U
ero vacreid. [lonumars cmbicn yucna m. [IpuMeHSITh MOMydeHHBIE YMEHUsS NPHU
pEIICHNH TPAKTUYECKUX 3a7ad. 3HAThb HUCTOPHYECKUE CBEICHUS 00 H3MEpEeHUH
JUTMHBI OKPY>KHOCTH ¥ TIJIOMIAU KPyTa.

HmeTh mpenctaBieHHEe O MpeoOpa3oBaHWU IIJIOCKOCTH, O JBIIKEHHSX.
HaxoguTth ocH, UEHTpbl CUMMETpUU (UTYp, IEHTPHI TOBOPOTA, HAXOAUTH
KOMIIO3UIIMH TMPOCTEUINX MpeoOpa3oBanuid. [IpuMeHSTh MBMKEHHUS TUIOCKOCTH
IPY PEUICHUU TeOMETPHUYECKUX 3a]1au.

[IpuMeHsTh MOTyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTHh MATEeMaTUYCCKHE
MOJICJIH JIJIS 3a/1a4 PeaJbHOU KU3HH M TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpPUMEHEHUEM TMOAOO0US M TPUTOHOMETPUYECKHX (GYHKIUN (MONB3YysICh, TIE
HEOO0XOJMMO, KaJbKYyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne i/ P Kontpoabnbie IIpakTnueckue (mubp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Hauana reomerpuu. I[Ipocreinme http://mat.1september.ru/
1 reoMeTpruecKue (GUrypsl 1 UX CBOMCTBA. 28 1 0
N3mepenue reoMeTpu4ecKuX BEITUYHH
b TpeyromHuKH 19 1 0 http://mat. I september.ru/
3 [TapannensHocTs. CyMMa yriioB 15 1 0 http://mat.1september.ru/
MHOI'OYTOJIbHUKA
4 IIpssMOyTONIBHBIE TPEYTONILHUKH 7 0 0 htp://mat. 1 september.ru/
5 I'eoMeTpuuecKne HepaBeHCTBA 5 1 0 http://mat. ] september.ru/
OxkpyxHocTb. ['eoMeTpuueckue mecra http://mat. 1september.ru/
6 Touek. [locTpoenust ¢ moMONIbIO UPKYJIS 18 1 0
U JTUHENKH
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 10 ! 0 http://mat.1september.ru/
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
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http://mat.1september.ru/

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne i/t P Konrtpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcebl
1 YeTHIpEXyrombHIKH oy 1 0 http://mat. 1 september.ru/
o) TTomo6ue 16 1 0 http://mat.1september.ru/
3 Tlromans 16 1 0 http://mat.1september.ru/
4 Teopema ITudaropa u Hauana 18 i 0 http://mat.1september.ru/
TPUTOHOMETPHUHU
5 VYTrabl 1 4eTBIPEXYTOIBHUKHU, CBSI3aHHBIE C 20 | 0 http://mat. I september.ru/
OKPYHOCTBIO
6 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 10 i 0 http://mat.1september.ru/
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



http://mat.1september.ru/
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9 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne i/t P Kontpoabubie IIpakTnueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
1 Penienye TpeyroasHUKOB 22 1 0 http://mat. 1september.ru/
2 TTon06He TPEeyTOTLHIKOB 12 1 0 http://mat. 1 september.ru/
3 MeTox KOOpHHAT 10 1 0 http://mat.1september.ru/
4 BekTophl 20 1 0 http://mat. 1 september.ru/
5 JITMHA OKPYXKHOCTH U TIIOMA b KPyra 16 1 0 http://mat. 1september.ru/
6 JIBUKEHHS TLTOCKOCTH 10 0 0 http://mat.1september.ru/
7 [ToBTOpenue, 0600mIEH e, 1 i 0 http://mat. I september.ru/
cucTeMaTu3anus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



http://mat.1september.ru/
http://mat.1september.ru/
http://mat.1september.ru/
http://mat.1september.ru/
http://mat.1september.ru/
http://mat.1september.ru/
http://mat.1september.ru/




		2023-09-21T09:10:55+0700
	Васин Евгений Владимирович




