I'OCYJAPCTBEHHOE BIO/ZKETHOE OBHIEOBPA3OBATEJIBHOE
YUYPEXKJIEHUE CAMAPCKOM OBJIACTH

«JIALEN Ne 57 (BABOBAS IIIKOJIA POCCUNCKOMN AKAJIEMUU

HAYK)»
IMMPUHSATA YTBEPXJIEHA
[TemarorudeckuM COBETOM MPUKA30M TUPEKTOPA
I'BOY CO «Jluueii Ne 57 I'bOY CO «Jluueii Ne 57
(bazomas mkosna PAH)» (bazoBas mkosia PAH)»
[Tpotokos Nel ot 30.08.2023r. oT 29 asrycta 2023 r. Ne 299-o1
JI.A.Ko3bipeBa
PABOYAS ITPOT'PAMMA

OCHOBHOT'0 00111er0 00pa3oBaHMs
y4eOHOro mpeamMera
«I'eomeTpus»

(Yriry0J1IéHHBIH YPOBEHB)

(ID 3436571)

CocTaBUTEND:

Cemkuna O.H., yunutenb MaTeMaTUKH

ToapsaTTn

2023r.



MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/€lOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOLINI CBOEH 11eNbl0 00€CIeYnTh U3YUYeHHE CBOMCTB M pa3MepoB (puryp, ux
OTHOLUEHUMH M B3aUMHOE  pACIIOJIOKEHUE, OINUPAETC Ha  JOTHYECKYIO,
JIOKA3aTeNIbHYI0 JIMHUIO. [IeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
00111er0 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYAIOUTUNCS YUUTCS MPOBOIUTH
JIOKA3aTEIbHbBIE PACCYKJICHHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUCHHUS, I0KA3bIBATh
VUCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
pacCcy X JeHus «OT TMPOTUBHOrO», OTJIWYAaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBaTh o0OpaTHbie yTBepkIeHHs. (Ocoboe 3HaueHHE JOoKazaTebHas
JIMHUSL UMEET ISl YIIIyOJIEHHOTO N3YUYEHUsI MaTEMATUKH.

[{enpro M3yyeHUs: TEOMETPUU SIBIISIETCSA UCIIOJIb30BAHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKHUX 3aJiay, BCTPEYAIOIIUXCA
B peanbHOM Ku3HM. OOyuaromuiics JOKEH  Hay4YUTbCS — ONpPENeNsiTh
r€OMETPUYECKYI0 (UTypy, OINUCHIBATH CJIOBAMHU YEPTEXK WIM PUCYHOK, HAWTU
IJIOWIAJh  3E€MEJIbHOIO  y4acTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl Trapaxa JJisi aBTOMOOWJIS.
DOTOMY COOTBETCTBYET BTOpAsi, BHIUMCIHUTENIbHAS JTUHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu perieHuu 3amady MPaKTUYECKOTO XapakTepa OO0YydYaroIIMKCS YYUTCS CTPOUTH
MaT€MaTU4YeCKHEe MOJIENM  pealdbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYUCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTaTa.

Oco0eHHOCTh y4eOHOr0o Kypca yriayOJIE€HHOTO U3yUeHHUs] TEOMETPUU COCTOUT
B TOM, YTO 0Oy4YaroIIuecss HE MPOCTO 3HAKOMATCSA C ONPEAeTIEHHBIMU MOHATHIMHU, a
YBEPEHHO OBJa/ieBatoT UMH. CylIeCTBYIOIIME TEMbI MPOrpaMMbl 0a30BOTO Kypca
r€OMETPUH U3YyUaroTCs Ha OoJiee ri1yOOKOM ypOBHE, a 00yUaroIrecs MpuoopeTaroT
YMEHHSI, MOMOTAIOIMEe MM YBEPEHHO NPUMEHATh CBOU 3HAHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAaX, MPeXkae Bcero pu3nke u nHHopMaTuke,
a Tak)Ke TO0JIb30BAThCS TOJTYUYCHHBIMH 3HAHUSMU TPU PEIICHUH TMPAKTHYECKUX
3a/ay.

CornacHo yudeOHOMY IMlaHy B 7-9 Kiaccax wu3y4aeTcsi yriyOJEHHBIM
yaeOHbIi Kypc «I'eoMeTpus», KOTOPBIN BKIIFOYAET CJICTYIONTHE OCHOBHBIC Pa3/Ieibl
coaepxkanusi: «Hawama  reomerpum», «TpeyroapHukn», «OKpYKXKHOCTHY,
«HetbeIpéxyroabHUKN», «Ilogodue», «DneMeHTsl TpUroHoMeTpuny, «llnomanny», a
Takxke «Metoa koopauHaty», «BekTopb», «[IpeobpazoBaHus IIIOCKOCTH.

Ha wusyuenune yuebnoro kypca «['eomerpusi» otBomutcs 306 wacos: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hezenio), B
9 knacce — 102 gaca (3 gaca B HEAEIMIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HayaJja reomerpun

Hcropusi BO3HUKHOBEHMsT W DPa3BUTHs reomeTpud. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. [loHsTme 00 axcuome, Teopeme,
JI0KAa3aTeIbCTBE, ONPEIEICHUN.

B3anmHoe pacnonokeHue TOUeK Ha NpsAMou. M3mepeHne UMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomymnockocts ¥ yros. Buasl yrimo. M3MmepeHune BEIMYMH — YIVIOB.
Beprukanbsasie U cMexHbIE YIUbl. [lapaiienbasie U NEpIEeHIUKYIISPHBIEC IIPSIMBIE.
Paccrosnue ot Toukn 1o npsmou. buccekrpuca yria.

Jlomanasa. Bunel nomansix. [iimHa nomanon. MHoroyronsHuku. Ilepumerp
MHOI'OyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue noctpoenus. MHCTpyMEHTHI 1Sl UBMEPEHUM U TOCTPOCHUM.

TpeyronbHuKku

Bunapl TpEeyroJbHHKOB: OCTPOYTOJbHBIE, IPSAMOYTOJIbHBIE, TYIOYI'OJIBHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpPOHHME. MeauaHa, OHCCeKTpuca U BBICOTa
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOM NPU3HAKKA pPABEHCTBA
TpeyroJbHUKOB. PaBHOOeApeHHBbIE TpEyroJbHUKM U HX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJIbHUKA. TpeTnii Ipu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUT MEXIY CTOPOHAMH M yIJIaMU TpeyroJibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIMHE TOMaHOM.

CumMmerpuunbsie  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHDE.

ITapananensHbie npsiMble. CyMMa yIjI0B MHOTOYIOJIbHUKA

[TapayenpHOCTD NMPSAMBIX, HCTOPUYECKUE CBEAECHUS O IocTysare EBkimna u
o ponu JlobGaueBCKOro B OTKPBITUM HEEBKIMIOBOW reomerpuu. CBoHCTBa U
NPU3HAKU NapaJUIeNbHbIX NpsAMbIX. CymMMa yriioB TpEyroJibHUKA. BHeIIHHE yriibl
TpeyrosbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYT'OJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOIO MHOI'OYTOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTOJ1bHUKH

[Ipu3Haku paBeHCTBA IPSMOYIOJIBHBIX TPEYrOJbHUKOB. [lepnienaukymnsap u
HakJIOHHas. CBOMCTBO MeAuaHbl MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K
rurnotenyse. [IpssMoyToJIbHBIN TPEYTOJbHUK C YyriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M Kpyra: LIEHTP,
paauyc, quaMeTp, XopJia, UX CBOMCTBA. B3auMHOE pacnooKeHHe OKPYKHOCTH U
npsamoil. KacarenpHas M cekymas K OKpyXHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yrod. [IpocTeiime mocTpoeHus ¢ MOMOIUBIO LUPKYJIA U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUUECKOM MecTe ToYeK. [Ipumepsl reoMeTpuYecKuX MecT
TOYEK Ha IJIOCKOCTH. buccekTpuca yria u cepelMHHbINA NEPIEHANKYIISP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Todek. OnucaHHash OKPY)KHOCTb TPEYIOJbHUKA, €€
1eHTp. MeTo reoMeTpudecKuX MECT TOUEK IIPHU PELICHUH T€OMETPUYECKUX 3a4au.

ITocTpoeHus ¢ NOMOILIO HMPKYJIS U JIMHEHKHU

Hctopuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOEHUM, 3TaIlbl
3aJlayd Ha MOCTPOEHMS, pELIEHUE 3a]1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXYyroJibHUKH

[Tapannenorpamm, ero mnpu3Hakd MW cBoiicTBa. IIpsAMOyroiabHUK, pomo,
KBaJlpaT, WX MpHU3HAKU U cBoiicTBa. Tpamenus. PaBHOOeapeHHas Tpamenus, e
cBoicTBa u npusHaku. [IpsamoyronbsHas Tpaneuus. CpenHsis JIMHAS TPaNeLluu.

CpenHsass nUHUS TPEyroJibHHKAa. MeToJ yABOEHUS MEANAaHbl TPEYTOJIbHUKA.
Teopema o nepeceueHur MeINaH TPEYrOJIbHUKA.

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

[{enTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IToxooue

[Togobue TpeyrodbHUKOB, Kod(duiueHt momodus. I[lpusznaku mogoOus
TpeyrojabHUKOB. [IpuMeHeHHe MOAOOMS MpPU pEIIEHUH TEOMETPUYECKUX U
NPaKTUYECKUX 3a/]a4.

IL1omaas

[Tonsitue o mmomanu. CBolicTBa IUIOMIAEH T'€OMETPUUYECKUX (UTYP.
[Ipocreiime GpopMybl 715 IIIOMIAIM TPEYTOJIbHUKA, MapaliiesiorpaMMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAEH TPEYTrOJIbHUKOB.

Teopema IIn¢aropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

DJIeMEHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHI€HC W KOTAaHTE€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue QyHkiuu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIBHUKE.

Yribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO



Brnucanuble M LEHTpanbHBIE YIVIBL, YIOJI MEXAY KacaTeJbHOM W XOPIOH.
Yrael MeXay XOpJaMM M CEKyIIMMH. BrnucaHHbIE M ONMCaHHBIE OKPY>KHOCTH
TPEYTrOJIbHUKA M YETBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYrOJIbHUKA. B3anMHOe pacnonoxxeHue IByX OKpyxkHocted. Kacanue
okpyxHocTel. O0ue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KIIACC

Pemenne TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreHc yraoB oT 0° nmo 180°. OcHoBHOE
TPUTOHOMETpHUYECKOEe  TOXkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PeleHune
PaKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pemrenne 3a1a4 reoMeTpUYECKOM ONTHKHU.

Tpuronomerpuyeckue  Qopmynasl  uid  IUIOUIAAW  TPEYTOJIbHUKA,
napasuiesniorpamma, pom0Oa, Tpaneruu. dopmyna [epona. dopmyna miomanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopapl W NOAOOHBIE TPEYTrOJABHUKH B  OKpyXHOcTu. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O INPOU3BEACHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare KacareJbHOW. [IpruMeHeHune Npu pelmeHun reoMeTpudecKux
3anay. Teopemsl Uesbl 1 Menenas. [lonstre o romotreTuu.

MeTtoa koOpaAMHAT

VYpaBHeHHE MPAMON Ha IMJIOCKOCTH. YTIOBOW KO3()PHUIMEHT u CBOOOIHBIH
WICH, MX TIeOMETpUYeCKUil cMmbIca. [lapauienbHOCTP M NEPIEHIUKYIISPHOCTD
NPSIMBIX (depe3 YyriaoBoi KOd(PPHUIIUEHT).

YpaBHeHuEe OKpyKHOCTH. HaxokaeHune mnepecedeHui OKpPYKHOCTEH U
npsAMBIX B KoopanHarax. Popmyiia pacCTOSHHAS OT TOYKH 10 npsMou. Ilnomans
napajuieiorpaMMa B KOOpAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IIJIOLIA/IH.
[IpumeHeHne MeTo1a KOOPAMHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKUX
3a/1a4yax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYTOJIbHUKA WU NapajienorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopaunaTsl
BeKkTOpa. CJIOKEHME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oasuce (Ha TIOCKOCTH). PasnmoskeHHs BEKTOPOB MO Oaswmcy.
CkaysipHO€ TPOU3BEIEHUE BEKTOPOB, T€OMETPUUYECKUH CMBICI U BBIPDAXKEHHUE B
JEKapTOBbIX KoopJauHaTaX. JMCTpUOYTUBHOCTb CKAJISAPHOTO IPOU3BEICHMUS.
CkajsipHOE  TpoM3BEACHUE M INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



IIPOM3BEACHUS BEKTOPOB JUIA HAXOXKIEHUS [JJIMH W yrioB. Pemenwne
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIIPHOTO MPOU3BEACHHUS.

JJIMHA OKPYKHOCTH U IJIOWIAAb Kpyra

[IpaBunpHBIE MHOrOYroJbHUKHM. JlnuHa okpyxkHocTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCIEHUE JUIMH Iyr OKpyxkHocred. Ilmomane kpyra,
CEeKTopa, cerMeHTa. Mcropuueckue cBeZeHUsI 00 U3MEPEHUHU JUIUHBI OKPY>KHOCTH U
IJIOIIAINA KPYyTa.

JIBMKEeHMS NJIOCKOCTH

IlenTpanbHas cummerpus. LleHTpanbHO-cuMMmeTpuuHble (urypsl. [1oBopoT.
OceBasa cummetpusa. Purypsl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOH OCH.
[TapannensHpI EPEHOC.

[Tonsitue nBwxeHuss u ero cBoicTBa. PaBenctBo ¢Quryp. IlposiBnenus
CUMMETPUU B IIPHUPOJE, KXUBOIMUCH, CKYJBITYype, apxurekrype. Komnosunnn
JBUKEHUM (pocTeiine npuMepsl). [[puMeHeHne B reoMeTpu4ecKuX 3a1a4ax.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHMUA

JINYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE PpPe3yJbTAaThl OCBOEHUS MPOrpaMMbl MO MaTEMaTHUKE
XapaKTEepU3yOTCs B YaCTH:

1) mnaTpUOTHYECKOT0 BOCIIMTAHMS:

NPOSIBICHUEM MWHTEpeca K TMPONUIOMY M HACTOSIEMY POCCUHCKOU
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHUSIM  POCCUHCKHUX
MAaTEMATHKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpasKIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN TpaKAaHWHA W PEaTN3allii ero
mpaB, TPEICTABICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
pPa3TUYHBIX CTPYKTYp, SIBIECHUHU, MPOIEAYP TPAKIAHCKOTO OOIIeCTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ACHUIO 3TUUECKUX MPOOJIeM, CBA3aHHBIX
C MPAKTUYECKHM IPUMEHEHUEM JIOCTMIKEHHN HAyKH, OCO3HAaHUEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIIUAIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaA0BOr0 BOCIMTAHUSA:

YCTaHOBKOM Ha AaKTUBHOE YYacTUE€ B PEUICHUWH MPAKTHYECKUX 3a]a4y
MaTeMaTUYECKOW HAIMPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHMsl Ha MPOTSHKEHUM BCEH >KU3HU ISl YCHEUTHOW MpogecCHOHaNIbHOU
NEATETLHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBEIOOPOM U
MOCTPOEHUEM WHIWBHUIyATbHOU TPAEKTOPUH 00pa30BaHUsI M )KU3HECHHBIX TJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K  OMOIMOHAILHOMY W 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTEeMaTUYeCKNX OOBEKTOB, 3a7ad, PEHICHUH, PACCYXKICHUH, YMEHHIO BHIICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTel HAYYHOTO MO3HAHMS:

OpHEHTalMEed B JEATEIBHOCTH HAa COBPEMEHHYK) CHUCTEMY HAay4YHbBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEMAaTHYECKOW HAyKW Kak cdephl dYeI0BEUeCKOU
JEATEIIBHOCTH, JTAlOB €€ Pa3BUTHS WM 3HAYMMOCTH JJISI Pa3BUTHUS LMBWIM3ALINH,
OBJIAZICHUEM SI3BIKOM MAaT€MaTUKH U MATEMATUYECKON KyJIbTypPOM KaK CPEICTBOM
MO3HAHUS MHUPA, OBJIAJIEHUEM HABBIKAMH UCCJIEA0BATEIBCKON IEATENBHOCTH;

6) ¢usuyeckoro BocmUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArOMOJy4YHs:



TOTOBHOCTHIO TPUMEHSATH MaTEMaTUYECKUE 3HAHHWS B HWHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOrO  oOpa3a JKu3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH W OTAbIXa, peryispHas (umdeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUM, MPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS:

OpUCHTAIMEH HA TIPUMEHEHNE MAaTEMaTUUYECKUX 3HAHHWM JIJIS PEIIeHUs 3a/1a4
B 00JIACTU COXPAHHOCTH OKpY>Karolleil cpebl, IMJIAHUPOBAHUS MOCTYNKOB U
OIICHKA WX BO3MOXXHBIX TMOCIEACTBUN ISl OKpY>Karoled cpelbl, 0CO3HAHHWEM
rJ1I00aJIBHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX PeLIeHUs;

8) ajanranum K M3MEHAKIIUMCH YCJAOBUAM COLHUAIBHON U NMPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUUECKYIO JeATEeIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JESATEIHHOCTU
HOBBIC 3HAHUS, HABBIKYA W KOMIICTCHIIMH U3 OIBITa IPYTHUX;

HEOOXOUMOCThIO B (POPMUPOBAHUU HOBBIX 3HAHUH, (HOpPMyIHpPOBATH UJEH,
MOHSATHS, TUNOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM UYHCIIE paHEE HEU3BECTHBIX,
0CO3HaBaTh AePUIUTHI COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, TUIAHUPOBATH
CBOE pa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
IpPUHUMAEMbIE pElIeHUs U JEHCTBUA, (OPMYJIUPOBATh M OLIEHUBATh PUCKH U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIBTATDI

B pesynbrare ocBoeHUs mporpaMMbl MO MaTEMAaTHKE HA YPOBHE OCHOBHOTO
ob11ero oopazoBanus y oOydJaromierocs: 0yayT copMuUpoBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTePU3yOUIUECS OBJIAJICHUEM YHUBEpCAIbHBIMU
MO3HABATECIbHBIMU  JIEHCTBUSIMH,  YHUBEPCAIbHBIMA  KOMMYHHKATHBHBIMU
JEUCTBUSMH U YHUBEPCAJIBLHBIMH PETYJISTUBHBIMU JEHCTBUSMH.

IMo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE /1eiicTBUS
Bba3oBble JJoruueckue a1eiicTBUA:

BBISIBJISAITh M XapaKTEpHU30BaTh CYIIECTBEHHbIE MPU3HAKM MaTEeMaTUYECKHUX
00OBEKTOB, TIOHSATUH, OTHOIICHUA MEXIY TMOHATHSIMHU, (POPMYIHPOBATH
oTpe/ieTICHUs] TIOHSTHI, yCTaHABINBATH CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIIAH,
OCHOBaHMS JJi1 0000IICHUS M CPaBHEHUS, KPUTEPUU MTPOBOIUMOIO aHAIN3A;

BOCIIPUHUMATh,  (opMylupoBaTh U MOPeoOpa3oBBIBATh  CYKIACHHUS:
YTBEPAUTEIbHBIE U OTPUIATENbHbIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;



BBISIBJISITh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U NMPOTHUBOPEYUS
B (hakTax, JAHHBIX, HAOMIONCHUAX U YTBEPXKACHUAX, MpeiaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JienaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKM, JACIAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUCHHH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (TpPSMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSITEIBHO JOKA3aTEbCTBA MAaTEMaTHYECKHX
(akTOB, BBICTPAUBATh APryMEHTALMIO, NPUBOJIUTH MPUMEPHI U KOHTPIPUMEDPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WMHIYKIUH, OOOCHOBBIBATbH COOCTBEHHBIE
paccyXJIeHus;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3anayd  (CpaBHUBATh HECKOJIBKO
BapHMAHTOB  pEUICHHs, BbIOMpaTh HamOoJee MOAXOMAUIMH ¢ y4éToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciegoBarebcKyue 1eHCTBUSA.

UCITIOJI30BaTh BOIPOCHI KaK HCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJeMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULUI0, MHEHUE;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTaBICHHOMY ILIAHY 3KCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEM MaTeMaTHYeCKOTO OOBEKTa,
3aBUCUMOCTEH 00HEKTOB MEXIY COOOM;

CaMOCTOSITENIBHO (OopMyJIUpoBaTh OOOOLIEHUS] U BBIBOJBI 10 pe3yjbTaTaMm
OPOBEAEHHOIO  HAOJMIOAEHMs, HMCCIEAOBAHMS, OSKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTH MOJIYUYEHHBIX PE3YJIbTAaTOB, BBIBOJAOB U 0000IIEHU;

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IPOLECCa, A TAaKXKE BbIIBUTaTh
IPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh HMH(OpMAaLMU, JaHHbIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4H;

BBIOMpATh, AHAJU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPHPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

BbIOMpaTh (QopMy HpelacTaBiIeHHMs HHGOpPMALMM U WUIFOCTPUPOBATH
pelIaeMble 3a/1a4u CXEMaMHu, 1uarpaMMaMu, HTHOM TpauKoi U UX KOMOMHALUSAMU;

OLICHUBATh HAAEKHOCTh MH(POPMAIMH 10 KPUTEPUSM, MPEUIOKEHHBIM HIN
c(hOpMyIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC YUeOHbIe NeHCTBHA:

BOCIPUHUMATh U (POPMYIMPOBATH CY’KIEHUS B COOTBETCTBUU C YCIOBUSMU U

LeNIsIMU  OOILLEHUs, SCHO, TOYHO, I'PAaMOTHO BbIpa)XkaTb CBOIO TOYKY 3pEHUS B



YCTHBIX M THCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHMS MO XOAYy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATh MOJIYUYEHHBINA PE3yJIbTaT;

B Xoje 00CyXIeHusl 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMON TEMBI,
npoOiemMbl, pelaeMol 3a7aud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha TOHUCK
pElIeHUs, COMOCTABISATh CBOM CYXKIEHUS C CYXICHHUSIMHU JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3jiMuue U CXOJICTBO IMO3ULIMN, B KOPPEKTHOM (opme
(GbopMyIIMpOBaTh pa3HOTIACHsl, CBOM BO3PAXKEHUS;

MPEACTABIATh PE3yJIbTaThl PEUICHUS 3a/layu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
POEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPE3eHTAllUU U OCOOEHHOCTEHN ayIuTOpUU;

MOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
pa®oThl MpU peUIeHHH Y4YeOHBIX MaTEeMaTHYeCKUX 3a/ay, MPUHUMATh IIeJb
COBMECTHOM J€ATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOW pPaOOTHI,
pacnpenenartb BUIbI paboT, JOTrOBapUBaThCsA, OOCYXJAaTh MPOLIECC U PE3yJbTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHUX JTIO/ICH;

y4acTBOBaTh B TPYNMHOBBIX (Gopmax paboThl (00Cyx)aeHUSI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMBD» W HMHBIE); BBIIOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JEHUCTBUA C JPYTMMHM 4YJIEHAMH KOMAaH]Ibl, OIICHUBATH
KauecTBO pe3yJibTaTa M KauyecTBO CBOETr0 BKJaJa B OOWIMHA pe3ysbTarT IIo
KpUTEepUsM, chOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Pery/siTuBHBIE YHUBepCaJbHbIe yUeOHbIe AeiicTBUSA
Camoopranusanus:

BBISIBJISATH MPOOJIEMBbI VISl PEIICHUS B JKM3HEHHBIX M y4eOHBIX CHUTYyallUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOJIX0JAX MPUHATHUS pelieHu (MHIMBUIyalIbHOE,
IPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIISATh IIJIaH, AJTOPUTM pELIeHUs 3anadu (Wih ero
4acTh), BBIOMpATh CMOCOO penieHus ¢ Y4E€TOM MMEIOIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapUaHThI
pelieHui ¢ y4éToM HOBOM HHGOpMAaIUH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEIEKT:

BJa/IeTh CIIOCO0aMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTara
pelIeHus: MaTeMaTUYeCKOM 3aJjauu, CAMOMOTHUBALIUU U PEIICKCUU;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTaTa JIEATEIbHOCTH TMOCTABJICHHOW LIETU U
YCJIOBUSIM, OOBACHSITh TPUUYUHBI IOCTHKEHUS! UM HEIOCTHXKEHUS LIeTTU, HaXOIUTh
OIMOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;



BbIp@XXaTh 3MOLIMU MPH H3YYCHWH MaTEMaTHYECKHMX OOBEKTOB M (PaKTOB,
JaBaTh HMOILMOHAIBHYIO OLEHKY PEILICHHUS 3a1a4u.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHniry 00yuenus B 7 kjacce 00y4aromuics MOJYYUT CIAEAYIOLIUEe MPEAMETHBIC
pEe3yJIbTATHI:

Pacno3naBaTh HM3yu€HHbIE Te€OMETpUYECKHE (QUTYpBl, ONPENeNsiTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakKaTh TE€OMETPUYECKHE (UTYPBI, BBIOJHATDH
YepTekKU MO YCIOBUIO 3ajaud. M3MepsiTb JMHEWHbIE U YIJIOBBIE BEIUYHUHBI.
Pemats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTp NPUKUAKY U OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYMH IMPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmyarh pa3Mepbl ITHX
O00BEKTOB IO TOPSIKY BETUINHBI.

CTpouTh YyepTek U K T€OMETPUUECKUM 3a/1auaM.

[lonp30BaThCAd NpPU3HAKAMHM PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C MCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCA MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIUAaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYTOJIBHOIO
TPEYTOJbHUKA, B PELIEHUN F€OMETPUUYECKHX 3a]ay.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMHU cekyiasd. OnpenensiTe napauieIbHOCTh MPSMBIX C MTOMOIIBI0 PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietyaroi Oymare.

[IpoBOMWTE BBIUMCIEHUS W HAXOJWTHh YHCJIOBBIE M OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHUX 33Ja4ax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBLHUKOB, CBOWMCTB YTJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMApAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakThudeckKue
3a71a4M Ha HAXOXKJICHHUE YTJIOB.

Bnaners mousituem reomerpuueckoro mecra touek (I'MT). Omnpenensith
OWCCEKTPHUCY yIJIa M CEPEIUHHBIN EPICHANKYJIAP K OTPE3KY KaK TEOMETPUIECCKUE
MecTta Touek. [loap30BaThCs MOHATHEM TeoMeTpuueckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PELICHUU 3a]1a4.

@opMyIMpOBaTh OMNpPEAEIEHUS OKPYKHOCTH M KpyTa, XOpAbl U THUAMETPA
OKPY>KHOCTH, YBEPEHHO BIAJIETh UX CBOMCTBAMU. Y METh JOKA3bIBaTh U MPUMEHSITh
3TU CBOMCTBA IIPU PELICHUU 3a7a4.

Brnanerep moHsATHEM ONHCAHHON OKOJIO TPEYTOJbHHUKA OKPYXHOCTH, YMETh
HaxoJuTh €€ HeHTp. [Joka3biBaTh U UCIMOIB30BATh (PAKTHI O TOM, YTO OMCCEKTPHUCHI



YIJIOB TPEYrOJIbHUKA IMEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHAaTHEM KacaTEIbHOW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOMN O
MEePICHAUKYJISIPHOCTH KacaTeJbHOM M pajuyca, MPOBEAEHHOIO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTU, TPOBEAEHHBIX U3
OJHOM TOYKH, U IPUMEHSATH 3TO B PEIIEHUU T€OMETPUUECKUX 3a7a4.

Jloka3pIBaTh W NPUMEHSATh NPOCTEUIINE TE€OMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJISI U
JIMHEWMKU.

K xonny oOydyenuss B 8 KkJjacce oOyvaromuicsd TMOJYYUT CIEAYIOIINE
IpEeIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTh OCHOBHBIE BHJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
M0JIb30BAaThCS MX CBOMCTBAMH MpPH PEIICHWH T'€OMETPUYECKUX 3ajad. Pazmuyath
NpU3HAKU M CBOMCTBA MapajuiejorpaMMa, pomoa U NpsAMOYToJIbHUKA, JOKA3bIBATh
WX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Hcnonb3oBaTh CBOMCTBA TOUKM MEPECEUEHUsT MEANaH TPEYroJibHUKA (LIEHTpa
Macc) B PELICHUH 3a/1ay.

Brnaners moHaTHEM CpenHEW JIMHUM TPEYTOJbHUKA W Tpamneluu, MPUMEHSThH
X CBOMCTBA NP PEIICHHMH T'€OMETPUYECKUX 3adad. lcrmonp3oBaTh Teopemy
dasieca U TeOpeMy O MPONOPLHUOHATIBHBIX OTPE3KaX, MPUMEHSATh UX ISl pELICHUS
MPaKTUYECKUX 3a]1a4.

Pacrio3naBaTh 1EHTpaIbHO-CUMMETPUYHBIE (UTYPHl U HCIOJB30BaTh UX
CBOICTBa MPH PELICHUU 3a]1a4.

Brnanetsr moHATHSIMU MOJ00MS TPEYTOJLHUKOB, KO3 dUIlMeHTa Moaoous,
COOTBETCTBEHHBIX AJIEMEHTOB MOJOOHBIX TPEYTOJIbHUKOB. IMETh npecTaBieHue o
npeobpazoBaHuu monodus u o nmogoOHbIX (urypax. [lonb3oBaTbes npu3zHakamu
no/00Us TPEYroJIbHUKOB IPU PEUICHUH T€OMETPUYECKUX 3anad. Jlokas3biBaTh U
MPUMEHSITH OTHOIICHHSI TTPOTIOPIIMOHAIEHOCTH B TIPSIMOYTOJIBHBIX TPEYTOJbHUKAX.
[TpumeHsTh Mog00ue B MPAKTUYECKUX 3aadax.

BeiBoguTh ¥ Hcnonp30BaTh mOpocredime  (GopMmysibl A IUIOIIAAU
TpeyrojbHHUKa, NapaiieraorpaMma, poMoa U Tpaneuuu. Berauciars (pa3nuyHbIMU
cnocobamMu) IJIOWIAAb TPEYTrOJbHUKA U IUIOHIAJM MHOTOYTOJIBHBIX  (QUTYp
(moJyb3ysich, T/A€ HEOOXOAMMO, KalbKYJIATOPOM). 3HATh OTHOIICHHE IUIOMIAeH
NOJO0OHBIX (UTYp W MPUMEHATH MpU pelieHur 3aaad. [I[pUMeHsSTh MoJy4eHHbIE
YMEHUS B MPAKTUYECKUX 3a/1ayax.

[Tonb3oBatbess Teopemoii [ludaropa pans pemieHuss TEOMETPUUYECKUX U
npakTHueckux 3anad. CTpouTh MaTeMaTHYeCKyl0 MOJENb B MPaKTUYECKHX
3a/1a4ax, CaMOCTOSITENIBHO JIeJaTh YePTEXK U HAXOJAUTh COOTBETCTBYIOLIUE JJIUHBI.



Bnanerp mNOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIa MEXIY
KAacaTeIbHOM M XOPAOW, ONMCAHHOW W BIMCAaHHOM OKPY>KHOCTH TPEYIOJIbBHUKA U
YETBIPEXYTOJIBHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUH 3a/1a4.

[IpuMeHATh MONy4eHHBIE 3HAHUS Ha NMPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHON KU3HU U IPOBOANTH COOTBETCTBYIOIIME BBIYUCICHUS
C TpUMEHEHHEM TOoA00US U TPUTOHOMETPHM (IOJIB3YACh, TNe HEO0OXOIUMO,
KAJIBKYJIATOPOM).

K koHniry 00yueHus B 9 kiacce o0yyaromuics MOJyYuT CIAeAyIOIre MPeAMETHbIC
pPEe3yIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKITMH OCTPBIX YTIIOB, YMETh HAXOAHUTHh C MX
MOMOIIbIO  Pa3JIMYHBbIE 3JIEMEHTHI MNPSIMOYTOJIBLHOTO TPEYTroJbHUKA («pEeIlIeHue
IPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIMHBI
Y YTJIBI JIsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyTamMu TPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYIECKUM
TOXXIECTBOM JIJII HAXOXKJICHHUSI COOTHOIICHUH MEXIY TPUTOHOMETPUIECKUMU
BEJTMYMHAMU.

Jloka3blBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHSTh UX AJIf
HAXOXKJECHUS PA3IMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJIHHUKOBY ),
IpU PEIICHUHW TEOMETPUUYECKHX 3aaad. [IpuMeHSATh MOIydYeHHBIC 3HAHUSA TPHU
pelIeHUH MPaKTUYECKUX 3a1au.

[IpuMeHsATh TPUTOHOMETPHIO B 33Jja4aX Ha HAXOXK/ICHUE TUIOIIA/IU, BHIBOJUTh
U BIJIQJIETh TPUTOHOMETPUYECKUMU GOpMyJaMu Ui IUIOIIAAUW TPEyTrOoJbHUKA,
napajuienorpaMmma, poM0a, Tpamneruu, BEIBOJAUTh U TPUMEHITh popmyiry ['epona u
dbopMyTy JJIs TUTOIIAIH BBITYKIIOTO YETHIPEXYTObHUKA.

NMetp mpeAcTaBiIeHHME O TOMOTETUH, TNPUMEHSATh B MPAKTUYECKHUX
CUTyaIUsX.

Hcnonb3oBatk Teopembl UeBbl 1 MeHenas mpu pemieHnu 3aaad.

Hcmonp30BaTh TEOPEMBbI O BMOHCAHHBIX YIUIAX, YIJIAX MEXIy XOpJaMu
(CeKymmMMHM) U yTJIe MEXIy KacaTeIbHOW U XOPAOU MPHU PEIICHUHA TEOMETPUUECKHIX
3amad. J/loka3plBaTh M MPUMEHATH TEOPEMbI O MPOU3BEIECHUU OTPE3KOB XOPHA, O
IPOU3BEJICHUHU OTPE3KOB CEKYIIUX, O KBaJ[paTe KacaTeIbHOM.

Brnamers moHATHEM KOOpAWHAT HA IUIOCKOCTH, pabOTaTh C ypaBHEHUEM
OpsMOM Ha TIIJIOCKOCTH. Bianerb MOHATHSMU yTIOBOTO KOdh(dUIMEHTa U
CBOOOJIHOTO YJIEHA, MOHHUMATh WX TE€OMETPUYECKHH CMBICI U CBA3b YIJIOBOTO
kod(pdunreHTa ¢ Bo3pacTaHUEM M YObIBaHMEM JIMHEWHOW (QYHKUMH. YMETh
pemath METOJAOM KOOpAMHAT 3a/layd, CBSI3aHHBIE C MapauIebHOCTBIO U
NEPIEHANKYJISIPHOCTBIO TPSMBIX, MEPECCUYCHUEM MPSMBIX, HAXOXKJICHUEM TOYEK
epEeCeYCHHUS.



BeiBomuTe M BIALETh YpPAaBHEHHEM OKpPYXKHOCTH. lcmosb30BaTb MeETON
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKM 1O MPSMOM, IJIOLIAAX MapajuiesorpaMmma B
KOOpAMHATAaX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IuIomagu. Ilosnb30BaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IPUMEHATh €ro IPU  PELICHUHU
F€OMETPUYECKUX M MPAKTUYECKUX 3anad. [IpuMeHsTs MeTox KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Brmagete moHsATMEM BEKTOpa. YMETh CKJIaAblBaTh M BBIYUTATH BEKTOPSI,
YMHOaTh HAa YHCJIO, BJIAJETh IIPaBUJIAMU TPEYrOJbHHKA M IapajljiesiorpaMma.
Biagers nmpakTHYeCKMMM MHTEPIIPETALUSAMU BEKTOPOB. YBEPEHHO IOJIB30BATHCS
KOOpAMHATaMHM BEKTOpa. Brnaaere CIOXKEHWEM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpA HA YUCJIO B KOOPAUHATAX.

Hmets nmpencraBieHue o 0asuce (Ha mIOCKOCTH). PackiiagpiBaTh BEKTOPHI 1O
O0asucy. PacknmanpiBaTh BEKTOpPBl CHJI € TIOMOIIbIO IPOCLUPOBAHMUS U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpuMeHsATh TmoydeHHbIE 3HAHUS B
OPOCTEHIINX PU3NUECKUX 3aauax.

Bnaneres noHsATHEM CKaIApHOTO MPOM3BEACHUS BEKTOPOB, NOHUMATH €TI0
FEOMETPUYECKUM CMBICII W YBEPEHHO IIOJIB30BAaTbCA €r0  BBIPAKECHUEM B
JEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTH CKAJISIPHOTO IPOU3BENEHUS
U €r0 CBA3b C NMPOELUPOBAHKUEM. [[pUMEHATH CKaJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS HAXOXKIAEHUs JUIMH WM YTJIOB. Pemarh reoMeTpuyecKue 3aJadd C MOMOLIBIO
CKQJSIPHOTO MPOMU3BeAcHUsA. VICNoNb30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agayax.

Biagetes NMOHATHAMHM NPABUIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI 1yTH OKPY>KHOCTU M PaJMaHHOW MEPBI yIiia, BEIYMCIATH IUIOAAL Kpyra U
ero yacter. [lonumare cmbicn yucna w. [IpumeHATs MOMy4YEeHHBIE yMEHHs IIPU
pELICHNN NPAKTUYECKUX 3ajad. 3HAaTb HMCTOPUYECKHE CBENEHUS 00 U3MEpPEHUU
JUIMHBI OKPY>KHOCTH U IUIOLIAH KpyTa.

HNmeTrp mpenctaBieHue O MpeoOpa3oBaHUU IIIOCKOCTH, O JBHKEHHSX.
Haxomute ocu, ueHTpbl cummeTpuu (Uryp, UEHTPbl MOBOPOTa, HAXOAUTH
KOMIO3UIMH TMPOCTEUIINX Mpeodpa3oBanuil. [IpuMeHSITh OBUKEHHUS TIOCKOCTH
IIPU PELIEHUU TEOMETPUYECKUX 3aad.

[IpuMeHATh MOJNyYeHHBIE 3HAHUS Ha NPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJENH JUIs 3a/1a4 PEAIBHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpPUMEHEHUEM MOAOO0US M TPUTOHOMETPUYECKHX (YHKIUN (MMONb3YysCh, T
HE0O0XO0IMMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBo 4acos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsmsie  Tpaxrmieckie (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Hauana reomerpuu. [Ipocreiiime
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
W3mepeHne reoMeTpu4ecKiX BeTNIUH
2 TpeyronpHUKH 19 1
3 [TapannensHocTs. CyMMa yriioB 15 1
MHOT'OYTOJIbHUKA
4 [IpsimoyronbHBIE TPEYTONBHUKI
5) ['eomeTprueckre HepaBeHCTBA 1
OkpyxHOCTb. ['eoMeTpuuecKkue MecTa
6 Touek. [TocTpoeHus ¢ MOMOIIBIO HUPKYIIS 18 1
Y JIMHEeHKH
7 HOBToPeHI/Ie, 0000111eHNEe, CUCTEMATH3 AU 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KUIACC

KouunyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne /i P Konrtpoabusie IIpakTHueckue (idpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
UeThIpEXyroIbHUKA 22 1
[MonoOue 16 1
3 [Tnomans 16 1
4 Teopema [Tudaropa u Hauana 18 1
TPUTOHOMETPHUHU
5 VYTIibl U 4eTBIPEXYTOJIBHUKY, CBA3aHHBIC C 20 1
OKPYKHOCTBIO
6 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS 10 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KUIIACC

KouunyecTBo 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne /i Konrtpoubusie IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTshI
pecypcebl
1 Pemenue TpeyropHUKOB 22 1
2 [TomoGue TpeyrobHUKOB 12 1
3 Meroa koopauHaT 10 1
4 BexTopsl 20 1
5 JlmHa OKPYKHOCTH U TIJIOMIATh KpyTa 16 1
6 JIBU>KEHUS TITIOCKOCTH 10
; [ToBTOpeHwME, 0606meﬂlfe, 12 1
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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