AHHOTauus padoyeit nporpammsl. I'eomerpus 7-9 kiace

['eomeTpusi kKak OJMH M3 OCHOBHBIX Pa3/eNOB HIKOJIBHOW MaTE€MAaTHKH,
UMEIOIINNA CBOEH 11eJIbI0 00ECTIeYUTh U3yUeHHE CBOMCTB U pa3MepoB QUTYp, UX
OTHOLIEHWH H B3aMMHOE PpACMOJIOKEHHE, OINUPAETCS Ha JIOTMYECKYIO,
JOKa3aTeNIbHYIO JIMHUIO. LI[eHHOCTh N3y4eHUsl TEOMETPUN HA YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHUs 3aKIIOYaeTCs B TOM, YTO OOYyYaIOIIMKICS Y4YUTCS
IPOBOJUTH JI0Ka3aTebHbIC paccykJIeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUCHUs, JOKa3blBaTh HWCTUHHBIE  YTBEPXKICHUS U  CTPOUTH
KOHTPIIPUMEPBl K JIOKHBIM, TPOBOJUTH PACCYXKICHUS «OT MPOTHUBHOIOY,
OTJINYaTh CBOMCTBA OT MPHU3HAKOB, (DOPMYIMPOBATH OOpATHBIC YTBEPKICHHUS.
Ocoboe 3HaueHue JoKazareibHas JUHUS UMEET i yriayOJaE€HHOTO M3Y4YeHUS
MaTeMaTUKH.

Lenpr0o u3ydYeHUs] TEOMETPUM SIBJIIETCA HUCIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MPHU PEIICHUU KaK MAaTEeMAaTUYECKUX, TaK U MPAKTHUYECKUX 3aJ1ad,
BCTpEYAIOIUXCSI B peanbHOW kU3HUA. OOydaromuics AOHKEH HayYHThCS
OTpeNeNsaTh TEOMETPUUECKYI0 (UTypy, ONMUCHIBATH CIOBAMU YEPTEK WIU
PUCYHOK, HAWTH IJIOIIAb 3€MEIBHOTO y4acTKa, PACCUMTHIBATH HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0ensi uiu Tpedyemble pasMepbl Trapaxa i
aBTOMOOUJISI. ODTOMY COOTBETCTBYET BTOpas, BBIUMCIWUTENbHAS JIMHUS B
u3ydyeHun reoMmeTpur. IIpum pemeHun 3agady MPAKTHYECKOTO XapakTepa
OOyJaroIuiicsi yYUTCS CTPOUTh MaTEMaTUYECKUE MOJCIU  PEAbHBIX
KU3HEHHBIX CHUTYyallui, MPOBOAUTH BBIYMCIIEHUS U OLECHUBATh aJIEKBATHOCTH
MOJIy4YeHHOTO pe3yJIbTaTa.

OcobeHHOCTh yueOHOro Kypca YIIyOJE€HHOTO W3YYEHHS TeOMETpPUU
COCTOUT B TOM, YTO OOyYaromuecss He MPOCTO 3HAKOMATCS C OMpeneEHHBIMU
MOHATHUSIMU, @ YBEPEHHO OBJIaIEeBAIOT UMHU. CyIIECTBYIOIINE TEMBI MPOrPAMMBI
0a30BOro Kypca TE€OMETpUM H3ydaroTcsi Ha Oojee TIIyOOKOM YpOBHE, a
oOyyaroluecs: MpUOOPETAIOT YMEHHUS, TTOMOTAIOIIUE UM YBEPEHHO MPUMEHSTH
CBOU 3HaHMS HE TOJBKO B MaTE€MaTHKEe, HO U B CMEXHBIX MpeaMeTax, Mpexe
Bcero (usuke u wHOOpPMATHKE, a TaKXKE TMOJIb30BATHCS MOTYYECHHBIMU
3HAHUSAMM NIPU PEIICHUH MPAKTUYECKUX 3a]1a4.

CornacHo ydeOHOMY IUTaHy B 7-9 Kilaccax HU3ydaeTcsi yriyOJ€HHBIM
yueOHbI Kypc «['eomMeTpus», KOTOPBIM BKIIOYACT CIEAYIOIIME OCHOBHBIE
paszesbl COJIepKaHMUS: «Hayvana TEOMETPUNY, «TpeyrobHUKIY,
«OKpyKHOCTBY, «HeThIpEXYTOIbHUKIY, «ITomobuey, «DNEeMEHTBI
TpuroHomerpumn», «llmomanm», a takke «Mertox koopauHaT», «BekTopbD?,
«IIpeobpazoBaHus IIOCKOCTHY.



Ha usyuyenue yueOHOro kypca «l'eomerpusi» orBoautcs 306 yacos: B 7
kinacce — 102 ygaca (3 gaca B Heaeno), B 8 kinacce — 102 gaca (3 yaca B HeJien0),
B 9 KJ1acce — 102 gaca (3 yaca B HEJISIIO).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Havajia reomerpun

Hctopuss BO3HMKHOBEHUS W PAa3BUTHUS reoMeTpud. HauyanpHble NOHATHUSA
reomerpun. Touka, mpsiMas, OTpe3okK, Jyd. IloHdaTHe 00 akcuome, Teopeme,
JI0OKa3aTeIbCTBE, ONPEACTICHUN.

B3anmHoe pacnonokeHue Touek Ha npsiMoi. M3mepeHue MIMHbI OTpe3Ka,
PaCCTOSTHUE MEXIY TOUKAMMU.

[Tomynmnockocte u yros. Buasl yriioB. M3MepeHue BeIWYMH YIJIOB.
BeprukaneHble u cmexHble yribl. [lapannensHble W NEPHEHIUKYISIPHBIE
npsamele. PaccTtosiHne ot TOUkM 10 npsMoi. buccekTpuca yria.

Jlomanas. Buael nomasbix. [lnuHa s1oMaHOM.  MHOTOYIOJIBHUKHU.
IIepumerp MHOroyrosibHuka. lIoHATHE O BBIOYKJIBIX H  HEBBIIYKIBIX
MHOTOYTOJIbHUKAX.

[lepBuuHble MpeACTaBICHUS O pPaBEHCTBE (GUTYp, UX PACHOJIOKEHUU,
CHUMMETpHUH.

[Ipocrenmmue nocrpoeHuss. MHCTpYMEHTHI 711 U3MEPEHUMN U IIOCTPOCHU .

TpeyroabHuKH

Buabl TpeyroJibHUKOB: OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIC, TYIIOYTOJIbHBIE,
paBHOOEIpEHHbIE, pPaBHOCTOPOHHME. MeaunaHa, OHCCEKTpUca U BBICOTA
TPEYTrOJIbHUKA.

PaBencTtBo TpeyronpHUKOB. IlepBbli W BTOpOM NPU3HAKU PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpEHHbIE TPEYroJbHUKM W MX cBoMcTBa. Ilpu3Hak
PaBHOOEIPEHHOT0 TPEYToJibHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJbHUKOB.

CooTHomIEHN MEXKy CTOPOHAMH M yIJIaMHM TpeyroJibHuKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO O JJIMHE JTOMaHOM.

Cummetpuunbie ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[TIpumepbl CHMMETPUH B OKPYKAKOIIEM MUPE.

IHapasuiensHbie npsiMbie. CymMMa yrijioB MHOTOYIOJIbHUKA

[TapauiennbHOCTh NPSAMBIX, HCTOPUYECKUE CBEICHUS O TTocTynare EBkinnaa
1 o ponu JlobGaueBCKOro B OTKPBHITUM HEEBKIIUIOBOM reomeTpuu. CBOWCTBA U
MPU3HAKK MapajUiedbHbIX NpsAMbIX. CyMMa yriioB TpeyrojibHHKa. BHemiHue
yIiibl TpeyrojbHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKAa M CyMMa
BHEIIIHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.

I[IpsiMoyroJibHbIE TPEYTOJIbHUKHU



[Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [leprnieHukynsp u
HakJIOHHas. CBOMCTBO MeIMaHbl IPSIMOYTOJIbHOTO TPEYTOJIbHUKA, IPOBEIEHHON
K runotenyse. [IpsMoyronbHbIi TpeyronbHUK ¢ yrioM B 30°.

Oxpy:xHOCTH

[ToHATHSA OKPYKHOCTU U Kpyra. DJIEMEHThl OKPYXKHOCTH M Kpyra: LEHTp,
pagnyc, IuameTp, XOpaa, UX CBOMCTBA. B3anMHOE pacronokeHne OKPYKHOCTH
u npsimoit. KacatenbHas u cexyiias Kk okpykHocTH. OKpYy>KHOCTb, BOMCaHHAs B
yrou. [IpocTeiiiime nocTpoeHus ¢ MOMOIIBIO [IUPKYJIS U TUHEHKU.

I'eomeTpnueckue MecTa TO4EK

[lonsiTue 0 reoMeTrpuuyeckoM MecTe Toudek. lIpumepbl reoMeTpuyecKux
MECT TOYEK Ha IUTOCKOCTH. bucceKkTpuca yria u cepeIMHHbIN NEPIEHAUKYIISIP K
OTpE3Ky Kak TreoMeTpudeckue Mecra ToueK. OnuncaHHasgs OKPYKHOCTh
TPEYrOJIbHHUKA, €€ LIEHTP. MeTol T€OMETPUUYECKUX MECT TOYEK IIPU PELICHUU
r€OMETPUYECKUX 33]1aY.

IHocTpoenns ¢ NOMOIBIO HUPKYJIS U JIMHEHKH

Hcropuueckue cenenus. OO0OCHOBaHUS MPOCTEHIIMX MOCTPOCHUA, 3TaIIbI
3a/1a4yv Ha IIOCTPOEHMS, pELIEHUE 3a]1a4 Ha IIOCTPOCHUE LHUPKYJIEM U JINHEHUKOU.

8 KJIACC

YeTbIpéxyroJbHUKH

[Tapannenorpamm, ero mNpu3HAaKu M cBOMcCTBA. lIpsiMoyroiabHHK, pomO,
KBaJIpaT, UX NMpPHU3HAKU U cBoicTBa. Tpanerus. PapHoOeapeHHast Tpamenusi, e¢
cBolicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsis JUHUS TPaNeu.

Cpenusis ~ auHUA ~ TpPEyrojibHMKA. MeTon  yIBOGHHMS — MEIUaHbI
TpEYroJbHUKa. Teopema o nepeceueHn MeAUaH TPEYTOIbHUKA.

Teopema ®aneca, TeopeMa O MPOMOPUUMOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1151 IpOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

[leHTpanbHO-CUMMETPUYHBIC (PUTYPHI.

ITopoomue

[Tonobue TpeyronbHUKOB, KOd(hduiment mnoaodus. [lpusHaku momoOus
TPEyroJbHUKOB. l[lpuMeHeHne mogo0usi Mpu PEIMICHUH TEOMETPUUYECKHX U
MPAKTUYECKUX 3a/1au.

Iiomans

[Tonstne o mmomaau. CBoHCTBa IUIOHIAZEH TEOMETPUUECKUX (UTYD.
[Ipocreiiine Qopmynbl s TUIOHIAAM TPEYTOJbHUKA, MapajuiesiorpaMma,
pomba u Tpanenuu. Ilnomanu mogoGHBIX ¢Quryp. OTHOIIEHHE MIIOWAACH
TPEYTOJIbLHUKOB.

Teopema IIugaropa



Teopema Iludaropa. [Ipumenenne Tteopemsl Iludaropa mpu perienun
NPaKTHYECKUX 3a/1a4.

DJ1eMeHThI TPUTOHOMETPHH

CuHYC, KOCHHYC, TAHT€HC U KOTAHTEHC OCTPOTO yIJa MPSIMOYTOJHLHOTO
TpeyroibHuka. Tpuronomerpudeckue ¢yukiuu yrimoB B 30°, 45° u 60°.
[pormopuruoHaTBHBIE OTPE3KU B MPSIMOYTOIEHOM TPEYTONbHUKE.

Vriibl H 4eTHIPEXYToJbHUKH, CBA3AHHbIE C OKPYKHOCTHIO

BrivicaHHbIe W [ICHTPAJIbHBIC YIJIbI, YTOJI MEKIY KacaTelIbHOW U XOPJIOH.
Vbl MeXIY XOpJaMH U CEKYyIIUMH. BIUCAHHBIC ¥ OMHCAHHBIC OKPYXHOCTH
TPEYrOJbHUKA M YeTHIPEXYronbHUKK. CBOWCTBA M TPHU3HAKA BIIMCAHHOTO
4eThIPEXYTOIbHIKA. B3anMHOE pacmojoKeHHe IBYX OKpyxHocTel. Kacamwme
oKpyxHOCTel. OOIIHe KacaTelabHbIe K IBYM OKPYXHOCTSIM.

9 KJIACC

Pemienue TpeyrojibHUKOB

Cunyc, xocuHyc, TtanreHc yrmoB ot 0° mo 180°. OcHoBHOE
TPUrOHOMETpHUUecKoe  ToxzaecTtBo.  dDopmynsl  npusBeneHus.  Peuienue
TPEYroJbHUKOB. Teopema KOCMHYCOB UM TeOpeMa CHHYCOB. Peuienue
IPAaKTUYECKUX 3a0a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U TEOPEMBI
CUHYCOB. Pelienne 3a1a4 reOMeTpUIECKON ONTHKH.

Tpuronomerpuueckue  Gopmyabl  JUisl  IUIOMIAJW  TPEYroJbHUKA,
napayenorpamma, pom6a, Tpanenun. ®opmyna ['epona. @opmyna miomagm
BBIITYKJIOI'O YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroibHUKOB

Xopapl M MOJOOHBIE TPEYrOJbHUKM B OKPYXHOCTH. Teopema o
MIPOU3BEACHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB CEKYIIUX,
TeopemMa O  KBagpare KacarenbHOW. IlpumeHeHme mnpu  pelieHuu
reoMeTpuueckux 3aaad. Teopemsl UeBsl u Menenas. [lonarue o romoreTun.

Meroa kKoopauHAT

VYpaBHeHUEe NpSIMON Ha MIOCKOCTH. YTIIOBOH KO3(P(HHUUIMEHT U CBOOOIHBIN
YJieH, UX TeoMeTpuueckuid cMbici. [lapaninenbHOCTh M MEPIEeHANKYISIPHOCTh
MpsMBIX (depe3 yriioBod Kod(hOUIIHEHT).

YpaBHeHHE OKpyKXHOCTH. HaxoxeHue nepecedeHurd OKPYKHOCTEM U
npsAMBIX B KoopanHatax. @opMyiia pacCTosiHUA OT TOYKH A0 npsmoit. [lnonmans
napajjiesiorpaMma B KOOPJAMHATAX, MOHATHE 00 OPUEHTHUPOBAHHOM IJIOILAIIH.
[Ipumenenune METOJa  KOOpIMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX
r€OMETPUYECKHX 3a1a49aXx.

BexkTopbl



Bekropbl Ha minockocTH. ClOKE€HHWE W BBIYMTAHUE BEKTOPOB — IpaBUiIA
TPEYTOJbHUKA HW MapajuleiorpaMMa. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Koopaunater BekTopa. Cl0KeHUE U BBIMUTAHUE BEKTOPOB, YMHOXKEHHUE BEKTOPA
Ha YKCII0 B KoopauHaTax. [I[puMeHneHre BeKTopoB B (hu3uke, EHTP Macc.

[Tonste o Ga3uce (Ha MIOCKOCTH). PasnoxeHusi BEKTOPOB MO 0asucy.
CkansipHO€ MPOU3BECHNE BEKTOPOB, TEOMETPUUECKHUI CMBICI U BBIPAXKEHHUE B
JIEKapTOBBIX KOOpJWHATaX. JIMCTpUOYTMBHOCTH CKAJIPHOTO MPOU3BEACHUS.
CkansipHoe Tmpou3BEAEHHWE U IpoenupoBaHue. lIpuMeHeHne CKaIsipHOTro
IPOU3BENCHUS BEKTOPOB IS HAxXOXKACHUS MJIMH U yIVIOB. PelieHue
Tr€OMETPUYECKUX 33]1a4 C IIOMOIIbIO CKAJIIPHOTO POU3BEACHHUS.

JlJIMHA OKPYKHOCTH H IJIOIIAAb Kpyra

[IpaBuibHBIE MHOTrOYroJIbHUKH. JlinHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIUKCICHHUE JJIMH Iy OKpy:kHOcTell. [lnomane kpyra,
CeKTopa, cermeHrta. Mcropuueckue CBeleHHSI 00 W3MEPEHUM JJIMHBI
OKPYXHOCTH M IUIOIIAIN KpyTa.

JIBH:KEeHMSI TIIOCKOCTH

LentpanbHass  cumMmerpusi.  LleHTpalbHO-CUMMETpUYHBIE  (DUTYPBHI.
[ToBopoT. OceBass cumMmerpusa. DPUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO
HEKOTOpOM ocu. [lapannenbHblil nepeHoC.

[lonsiTue nBwxeHUs W ero cBoicTBa. PaBeHcTBo (uryp. IlposiBneHus
CUMMETPHUM B TMPHUPOJE, KUBOIKCH, CKYJIbOType, apxurektype. Kommnozuumu
IBWDKEHUH (mpocTeiue npuMepsl). [IpumeHenne B TeOMETpUYECKUX 3aavax.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA [POI'PAMMDBI
YUYEBHOI'O KYPCA «EOMETPUSl» HA YIJUYBJIEHHOM
YPOBHE OCHOBHOTI'O OBIIETI'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJabTAThl OCBOCHUS MPOrPAaMMbI IO MaTEMaTHKE
XapaKTEepU3ylTCS B YACTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

OpOSIBIECHUEM HHTEpPECa K TMPOUUIOMY W HACTOSIIEMY POCCHICKON
MaTeMaTUKH, I[IEHHOCTHBIM OTHOIIEHUEM K JOCTIXKCHUSIM POCCHUUCKUX
MAaTEMATUKOB U POCCUHCKON MaT€MaTUYE€CKOW MIKOJIbI, K UCTIOJIb30BAHUIO ITUX
TOCTUKEHUN B IPYTHX HayKax U MPUKIAAHBIX chepax;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBINMOJTHEHUIO O00S3aHHOCTEH TpakIaHWHA U peallh3alluu
€ro mpam, MPEJCTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pPa3IMUHBIX  CTPYKTYp, SIBICHUM, TPOUEAYp TPaKIaHCKOTO OOIlecTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO STUYECKUX
npo0iieM, CBS3aHHBIX C MPAKTUUYECKUM TPUMEHEHUEM JOCTIKCHUH HAYKH,
OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIUIIOB B JEATEIBHOCTH
YYEHOTO;

3) TPy10BOr0 BOCIIUTAHUSA:

YCTAHOBKOW Ha AaKTMBHOE YYacTHE€ B PEUICHUHM MPAKTUYECKUX 3aJad
MaTeMaTU4eCKOW HANpaBIE€HHOCTH, OCO3HAHUEM BaXXHOCTH MAaTEMaTHUYECKOTO
0o0pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU ISl YCIEIIHON NpodecCHOHaIbHOM
JEATEIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3ZHAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYATbHON TPACKTOPUU OOpa30BaHUsI M >KU3HEHHBIX
TJIAHOB C YYETOM JTUYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

CIIOCOOHOCTBIO K OMOIMOHAIBHOMY W ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3ajay, PEUICHUM, PacCyKIACHUN, YMEHUIO BUJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'O MO3HAHUSA:

OpUEHTAlMEl B JIEATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
peACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPO/IBI
U 0o0I1IecTBa, MOHUMAHUEM MATEMAaTUYECKON HAyKH Kak cepbl 4eTOBEYECKOH
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJI Pa3BUTHS [IUBUIIU3AIIUH,
OBJAJCHUEM SI3BIKOM MaTEMAaTHUKA M MaTEMaTHYeCKOM KyJIbTypol Kak



CPEICTBOM IIO3HAHWS MHUpA, OBJAJACHHUEM HAaBBIKAMHU HCCIIEOBATEIBCKON
NEeSATENbHOCTH;

6) ¢pusuyeckoro BocnuTaHus, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS H
3MOLMOHAJIBHOIO 0/1arONOyYHUs:

TOTOBHOCTBIO NPUMEHATH MAaTEeMaTHYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pOBbsl, BEIEHHsS 30pOBOro o0Opa3a >KU3HM (340pOBOE  IUTAHUE,
cOATaHCUPOBAHHBIA PEXUM 3aHATHA M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBbIKa PEQIIEKCHM, NPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOT'O K€ IIpaBa JIpyroro 4YeJIOBeKa;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

OpUEHTallMeld Ha MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUW I pPElICHUS
3aj1a4 B 00J1aCTU COXPAaHHOCTH OKPYKAIOIIEH Cpeibl, INIAHUPOBAHUS [TOCTYIIKOB
U OLEHKHU UX BO3MOKHBIX ITOCJEICTBUI JUIsI OKPY>KAKOLIEH Cpelbl, OCOZHAHUEM
rJ1I00aJIBbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apmanTamum K M3MEHSKOIIMMCH YCJIOBHSIM COUUAJBHON H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSM B YCIIOBUSX HEONPEAEIEHHOCTH, OBBIILICHUIO
YPOBHSI CBOEW KOMIETEHTHOCTH YE€pE3 IMPAKTHUYECKYIO NEATEIBHOCTh, B TOM
YyluClie YMEHUE YUYUTbCAd y JAPYTUX JIoAeil, npuoOperaTb B COBMECTHOMN
NEeSATEIbHOCTH HOBBIE 3HAHHW S, HABBIKM U KOMIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOAUMOCTBIO B (DOPMHpPOBAHMM HOBBIX 3HAaHUU, (OPMYIUPOBATH
UJeU, TOHATHUS, TUNOTE3bl 00 OOBEKTaX M SIBICHUSAX, B TOM YHCIE paHee
HEU3BECTHBIX,  OCO3HaBaTh  Je(UUUTBI  COOCTBEHHBIX  3HAaHUU U
KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaThb CTPECCOBYIO CHUTYyalMl0, BOCIPUHHUMATH
CTPECCOBYIO CUTYallUI0 KaK BBI30B, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEHICHUs] U JeHCTBUs, (POPMYIUPOBATh U OLIEHUBATH PUCKH U
NOCJIeICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI

B pesynbrate oOCBOEHHS TIPOrpaMMbl [0 MaTeMaTHKE Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHusi y oOydaromierocs OyayT chOpMHUpPOBAHBI
MeTanpeAMeTHble  Pe3yJbTaThl,  XapaKTEPHU3YIOIIUECS  OBJIAJCHHUEM
YHHBEPCAJIbHBIMA  TIO3HABATCIIbHBIMH  JICHCTBUSIMH,  YHHUBEPCAIbHBIMU
KOMMYHHUKATHBHBIMH ~ JCUCTBHSIMH W YHUBEPCAIBHBIMH  PETYISITUBHBIMU
JNEUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Ba3oBble Jijornyeckue AeicTBHA:



BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TIOHATHH, OTHONICHUH MEXAY MOHATUSAMH, (HOPMYITUPOBATH
onpeeaeHus MOHSITUH, yCTaHaBJIMBATh CYILIECTBEHHBIN pU3HAK
Kjaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHHUS, KPUTEPHUU
MIPOBOIMMOTO aHAJTN3a;

BOCIIPUHUMATh, (HOopMyaupoBaTh U  NpeoOpa3oOBBIBATH  CYXKICHUS:
YTBEPAUTENbHBIE U OTPUIIATENbHbIC, IMHUYHbIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBIISITH ~ MaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
IPOTUBOpEYHs B paKTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPKICHUSX, IPEeAJiaraTh
KPUTEPHUH IS BBISIBIICHHUS 3aKOHOMEPHOCTEH W IPOTUBOPEUHIA;

JIenaTh BBIBOABI C HWCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUCHHUM, YMO3aKIIFOUCHU 110 aHAJIOTHH;

pa30OupaTh J1I0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKICHUN (TPSIMBIC U OT
MIPOTUBHOTO), TMPOBOANTH CAMOCTOSTEIBHO TOKA3aTebCTBA MATEMaTHYCCKUX
(GakTOB, BEICTpaWBaTh ApPTYMEHTAIHIO, IPUBOIUTEH TPUMEPHI U KOHTPIPHUMEPHI,
MPUMEHATh METOJI MaTEeMaTUYECKOH HHAYKIIMH, 0OOCHOBBIBATH COOCTBCHHBIC
paccyKJIeHus,

BBIOMpATh Croco0 pemieHus y4yeOHOW 3amadd (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIlCHUs, BBIOMpAaTh HauboJee TNOAXOIAIUMNA C  y4E€TOM
CaMOCTOSITEIIHHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEIbCKUI MHCTPYMEHT IMO3HAHMS,
dbopMynrpoBaTh  BOMPOCHI, (UKCHUpPYIOIIME MPOTUBOpEUne, Mpodiemy,
CaMOCTOSTENIbHO YCTaHABIMBATh MCKOMOE M JIaHHOE, (OpMUpOBaTh THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJUTH IO CAaMOCTOSATEIHLHO COCTaBICHHOMY TIUIaHY SKCIEPUMEHT,
MCCJICIOBAHNE IO YCTAHOBJIICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOABI 110 pe3yJibTaTaM
IPOBEIEHHOTO HAOJIOMCHUS, WCCIICIOBAHUSA, OSKCIECPHUMEHTA, OIICHUBATh
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YIhTaTOB, BBIBOJIOB U 0000IIECHNI;

MPOTHO3MPOBATh BO3MOXKHOE DPa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATH
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(OpMAIuu, JTaHHBIX,
HEOOXOAMMBIX JJISI PEIICHHS 33]1a4H;

BBIOMPATh, AHAJIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(GOPMAIUIO PA3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS,;



BbIOMpaTh (OpMy TpEACTaBICHUS HHPOpPMAMM U WIUTIOCTPUPOBATH
peliaeMble  33/J]adyd  CX€MaMH, JAMarpaMMaMu, UWHOW rpadukod U uX
KOMOHMHAIIUSIMU,

OLICHHMBATh HAAEKHOCTh HMH(MOpPMALMHU IO KPUTEPUSIM, MPENIOKEHHBIM
Wi chopMyTHMpPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh H  (POpPMYyIHUpPOBaTH CYXKJIEHUS B COOTBETCTBUH C
YCIIOBUSMH U LEISIMU OOIIEHHUS, ICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MUCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 110 X0y PEIICHUS
3a/1a4¥, KOMMEHTHUPOBATh TIOJTyYEHHBIN PE3yIbTaT;

B X0/I¢ 00CYKJIEHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMOU TEMBI,
npoOiemMbl, pelaeMol 3ajaud, BBICKAa3bIBaTh HJIEH, HAICJICHHbIE Ha IOUCK
pEIICHUs], COMOCTABISATh CBOU CYXKJICHUSI C CYXIACHUSMU JIPYTUX YYaCTHUKOB
auanora, 0OHapyKMBaTh pa3ndie U CXOJCTBO MO3UINI, B KOPPEKTHOU dopme
(GbopMyTHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPENCTaBIsATh  pPEe3yNbTaThl  pEIIeHWs  3a/Jadd,  JKCIIEpPUMEHTa,
UCCJICIOBAHUSI, MIPOEKTA, CAMOCTOSITEIbHO BbHIOMPaTh (OpMAT BBICTYIUICHHUS C
y4€TOM 3a/1ay MPEe3eHTALUU 1 0COOEHHOCTEN ay TUTOPHH;

MOHMMATh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHIUBUTyIbHOW pPaOOTHI TMPH PEIMICHWH YYeOHBIX MaTeMAaTHYeCKHX 3ajad,
NPUHUMATh II€JIb COBMECTHOW JICSITENIbHOCTH, IUIAHUPOBATh OPraHU3aIUIO
COBMECTHOM pabOoThI, pacipenensiTh BUAbI paboT, JOTOBAapUBATHCS, 00CYX)IATh
IPOIIECC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHS HECKOJBKHUX JIFO/ICH;

y4acTBOBaTh B IPYyNIOBBIX (popmax paboThl (00CYX1€HUs, 0OMEH MHEHUH,
«MO3TOBBIC WITYPMBD» W WHBIC); BBHIMOJHITH CBOIO dYacThb paboOTBl U
KOOPJMHUPOBATH CBOM JIEUCTBUSI C JAPYTHMMH YJCHAMU KOMAaHJbI, OIICHUBATH
KauecTBO pe3ysibTaTa M KauyeCTBO CBOErO BKJaja B OOMUN pPE3yNbTaT M0
KpUTEPUAM, CHOPMYITUPOBAHHBIM yYaCTHUKAMHU B3aMMOICHCTBHSI.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe IeiicCTBUSA
Camoopranuzamnus:

BBISIBJISITH MTPOOJIEMBI 71l PEIICHUS B )KM3HEHHBIX U YYEOHBIX CUTYaIUsX,
OPUEHTHPOBATbCS B PA3NMYHBIX  NOAXOJaX  MPUHATHUS  pEIIeHUuH
(MHAMBUAYAJIBHOE, TPYIIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJIATh ILJIaH, QIFOPUTM pEIICHUs 3a7auu (UM €ro
4acTh), BBIOMpATh CHOCOO pemieHus ¢ YYETOM MMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH BapUAHTHI
pelieHuii ¢ y4éTomM HOBOM MHMOpMAIIHH.



CaMOKOHTPOJIb, SMOIHOHAJIBbHBIN HHTEJJIEKT:

BJIQJETh CHOCOOAMU  CaMOIPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yibTaTa peuieHus MaTeMaTUYeCKOM 3a/1adi, CAMOMOTHUBALIMU U PEDIIECKCUH;

OpPEABUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3a/layd, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSATENBCTB, HAIICHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTaTa AECATEIbHOCTH MOCTABICHHOW LEIU
U YCIOBUSAM, OOBSICHSATH NPUYMUHBI JOCTHUKEHUS WM HEJAOCTUKEHUS e,
HAXOJUTh OIIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXXATh AMOLIMM MPU U3YYEHUU MATEMATHUYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOIIMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4u.

HHPEAMETHBIE PE3YJIBTATBI

K koHmy oOydyenuss B 7 kJacce OOy4yarOUIMIiCS MOMYYHUT CJEAYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh H3y4EeHHbIE T€OMETPUYECKUE (PUTYPBI, ONPEAENATh HUX
B3aMMHOE PACIOJIOKEHUE, N300pakaTb reOMETPUUECKUE (PUTYPBI, BBIIOJIHATH
YEPTEXKHU 10 YCIOBHUIO 3anaud. V3MepsATh JIMHEHMHBIE W YIJIOBBIE BEJINYWHBI.
Pemrars 3a1aum Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTp NPUKKUIKY M OLEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYHH ITPEAMETOB B
peanbHOM XKU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. Pa3nuuaTe pa3smepsl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCAd NpPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PEILICHUH 3a/1a4.

IIpoBoauTH JIOTUYECKUE paccyxaeHus c HCIIOJIb30BAHUEM
FeOMETPUYECKUX TEOPEM.

ITonp30BaThCA NPU3HAKAMM PABEHCTBA INPSAMOYIOJIBHBIX TPEYIr'OJIbHUKOB,
CBOWCTBOM  MeEIMaHbl, IPOBEAEHHOM K THUIOTEHY3€ IPSAMOYI'OJIBHOIO
TPEYroJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a1a4.

Onpenenats NapauieNbHOCTh MPSMBIX C TOMOLIBIO YIJVIOB, KOTOpPBIE
oOpa3zyeT ¢ HUMU cekymias. OnpenensTh NapajuieTbHOCTh NPSIMBIX C TOMOUIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJHOM MPSAMOU A0 TOUEK APYTrOM MPSIMOM.

Pemate 3a1auun Ha KjeT4yaTol Oymare.

IIpoBOAUTH BBIUMCIEHUS U HaXOAWUTh YHUCIOBbIE U OYKBEHHbIE 3HAUYEHUS
YIJIOB B TE€OMETPUYECKHX 3a4a4ax C HCHOJb30BAHHEM CYMMBI YIJIOB
TPEYTOJAbHUKOB M MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU



IIEPECEUCHNH JBYX IapajuIeNIbHBIX MPSMBIX CEKylled. Pemare mpaktuyeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnaners monsituem reomerpuyeckoro mecra touek (I'MT). Onpenensite
OMCCeKTpUCY yria U CEpeAMHHBIA TEPHeHIUKYISAp K OTpPe3Ky Kak
reOMETPUYECKHE MecTa TO4deK. [lonb30BaThCA IOHATHEM T€OMETPUUYECKOTO
Mecta Touek ('MT) npu nokazarenbCcTBe reOMETPUYECKUX YTBEPKIACHUN U ITPU
pelIeHnH 3a1a4.

@opMyIMpOBaTh OINPEIEICHUsS OKPYKHOCTH M Kpyra, XOpAbl U AUaMETpa
OKPY’KHOCTH, YBEPEHHO BJIAQJETh HX CBONCTBAMU. YMETh [I0KAa3blBaThb H
IIPUMEHSATD 3T CBOKWCTBA IIPU PEIICHUH 33]1a4.

Braners mOHATHEM OMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3piBaTh M HCMOIB30BaTh (PAKTBI O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OJJHOW TOUKE, M O TOM, YTO
CEepEAUHHBIE NEPHEHAUKYISAPBI K CTOPOHAM TPEYTOJbHHUKA IEPECEKAIOTCS B
OJTHOM TOYKE.

Braners MoHATHEM KacaTebHOW K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOM
O MEPHEHIMKYISIPHOCTH KacaTeIbHOW U paanyca, MPOBEAEHHOIO K TOYKE
KacaHus. JlOKa3plBaTb pAaBEHCTBO OTPE3KOB KACATEIBbHBIX K OKPYKHOCTH,
MPOBEAEHHBIX U3 OJJHOM TOYKH, U MPUMEHSTh 3TO B PEUICHUU T€OMETPUUECKUX
3aaad4.

Jloka3pIBaTh M MPUMEHSATH MNPOCTEHIINE T'E€OMETPUUECKUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKHUI CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE ITOCTPOCHUS € IIOMOILBIO IUPKYJIS
Y JINHEUKU.

K xkoniy oOydenuss B 8 kJjacce o0OydYarmONIUMHCA TMOJIYYUT CIEAYIOUIUE
MPEIMETHBIE PE3YIbTATHI:

Pacmio3HaBaTh OCHOBHBIE BHJBI YETBHIPEXYTOJBHUKOB, HX DJIEMEHTHI,
MOJIb30BaThCSl MX CBOWCTBAMU TP PEUICHUH T€OMETPUYECKUX 3ajad.
Pa3nuuate mpu3HaKM M CBOMCTBA  mapajuiesiorpamMma, pomba U
NPSMOYTOJBHUKA, JOKa3blBaTh WX M YBEPEHHO NPUMEHATh MPU PEIICHUU
reOMETPUYECKUX 3a/1au.

Hcnonb30BaTh CBOMCTBA TOYKH [EPECEUCHUS MEJMAH TPEYroJbHUKA
(11eHTpa Macc) B pelieHuu 3a1ad.

Brnanerr nmoHATHEM CpelHEW JMHUM TPEYroJbHUKAa W  Tpamneluu,
MIPUMEHSTh UX CBOMCTBA MPU PEIICHUH T'€OMETpUUYECKuX 3anaad. Mcnoab3oBaTh
Teopemy Dasieca U TeopeMy O MPOMOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX
JUTSL peLIeHUs] TPaAKTUYECKUX 3a]1ay.



Pacmo3naBaTh 1MEHTpaIbHO-CUMMETPUYHBIE (DUTYPHI U UCIOJB30BaTh WX
CBOMCTBA IIPU PEILICHUU 3a]1a4.

Brnaners nmoHaTHsAMU TOAOOUS TPEYrOJIbLHUKOB, KO3 dUIIMEHTA 01001,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX  TPEYroJIbHUKOB. NmeTn
MPEACTABICHHE O MpeoOpa3oBaHUM MoA00Ms HU O TMOAOOHBIX (Urypax.
[Tonp30oBaThcs  MpU3HAKaMH  TOMO00WMSI  TPEYTOJBHUKOB TPU  PEHICHUU
reoMeTpuyecknx  3azad.  Jloka3plBaTb W NPUMEHSATh  OTHOLLCHHS
IPOIMOPIIMOHATILHOCTH B IPSIMOYTOJIHBIX TpeyroibHUKax. [IpuMeHsTs nomodue
B [IPAKTUYECKUX 3a/1a4ax.

BeiBomuTh W HCMONB30BaTh MpocTedive QGOpMyJabl sl  TUIOIIAIn
TpeyrojbHUKa, TMapauieiorpamMma, pomba U Tpaneuud. BbeUHCIATH
(pa3nuuHbIMU ~ croco0aMM) — IJIOMIQJh  TPEYroJIbHMKAa W IUJIOMIAJU
MHOTOYTOJBHBIX (GUTYp (MOJB3YACH, II€ HEOOXOIUMO, KaIbKYJISITOPOM). 3HATh
OTHOIIICHUE TUIOMIA/Ie MOIOOHBIX (PUTYpP W MPUMEHSTHh MPU PEIICHUM 3ajad.
[TpuMeHsTh MOTyYCHHBIC YMEHUS B MPAKTUYECKUX 3a7adax.

[Tonw3oBaThes TeopeMoi Iludaropa s perieHuss reoMeTpUYECKUX U
npakThueckux 3agady. CTpouTh MaTEMATHYECKYI0 MOJEIb B MPAKTHUYECKUX
3a/1a4ax, CaMOCTOATENIBHO [I€NIaTh YEPTEX W HAXOAUTh COOTBETCTBYIOIIUE
JUTUHBI.

Brnanerr moOHATHEM BIHMCAHHOTO M LEHTPAIBHOTO YIJa, yria MEXIy
KacaTeJIbHOU U XOPAOU, ONIMCAHHOM U BIIMCAHHOW OKPY>KHOCTHU TPEYTOJIbHUKA U
YEThIPEXYTOJIbHUKA, TPUMEHSITh UX CBOMCTBA MPH PELICHUH 33]1a4.

[TpuMeHSTh MOTyYEeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOJIEIU JUIS 3aJad peaJlbHOW JKU3HM M TPOBOAUTH COOTBETCTBYIOIIUE
BBIYUCJICHUS C TMPUMEHEHUEM IMOJ00Us M TPUTOHOMETPUHU (TOJIB3YSCh, TJIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).

K koHiy oOydyenuss B 9 kJacce OOy4aroUIMiicsi MOMYYHUT CJEAYIOIIHE
peIMETHbIE PE3yJIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, yMETh HAXOIUTh C
UX TOMOUIBI0  Pa3UYHBIE BJEMEHThl MPAMOYTOJBHOTO  TPEYroJbHUKA
(«pelleHHEe TMPAMOYTOJIBHBIX TpPEYroJbHUKOBY). HaxoauTs (C MOMOUIBIO
KaJIbKYJIATOPA) AJIMHBI U YTIIbI JJ1s1 HeTaOJMYHBIX 3HAYCHUI.

[Tonb3oBaThCA bopmynamu NPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKAM TOXKACCTBOM JJIsi HAXOXKICHHUS COOTHOIICHHH MEXTy
TPUTOHOMETPUYECKUMU BEIMUYNHAMHU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSTh UX AJIS
HAXOXKICHUS Pa3IUYHBIX 3JIEMEHTOB TpPEYroJibHUKa («pemenue



TPEYTOJIbHUKOBY»), TIPU PEIICHWM TEeOMETPHUYECKHX 3amad. [IpumeHsTh
MOJTy4YEHHBIC 3HAHUS TP PEHICHUN MTPAKTHUECKHUX 3a7ad.

[IpuMeHATh TPUTOHOMETPHUIO B 3a7adyax Ha HAXOXKJCHUE IUIOLIAMIHN,
BBIBOJUTH M BIJIAJIETh TPUTOHOMETPUYECKUMH (POpMYyJNaMH ISl  TUIOLIAAH
TpeyrojbHUKa, MapajienorpaMmma, poMOa, Tparneuud, BHIBOAUTh U MPUMEHSIThH
dopmyny ['epona u dhopmyny JUTsl TUIOIIAANA BBITYKIIOTO YE€THIPEXYTONHHUKA.

Nmeth mipeAcTaBieHHE O TOMOTETHHM, HPUMEHSATH B NPAKTUYECKUX
CUTYaIUSX.

Ncnonb3oBatk TeopeMbl UeBbl 1 MeHenast npu pelieHny 3aaau.

Hcnonb30BaTh TEOpPEeMBbl O BIHCAHHBIX YIJaX, yriaX MeEXAy XOpAaMH
(cexymmmu) ¥ yrie MexAy KacaTelbHOM M XOpAOW MpU pEelIeHUU
reOMETPUYECKUX 3a7a4. Jloka3pIBaTh U MPUMEHSTh TEOPEMBI O TIPOU3BEIACHUN
OTPE3KOB XOPJ, O MPOU3BEACHUN OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeJIbHOM.

Brnagetp moHsATHEM KOOpAWHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHHEM
npsIMOW Ha TUIOCKOCTU. BraneTh TOHATHUAMU YTIIOBOTO KOA(PGUIMEHTA U
CBOOOMHOTO 4YJieHAa, MIOHUMATh MX T€OMETPUYECKUN CMBICT M CBSI3b YTIIOBOTO
koddduirieHTa ¢ Bo3pacTaHUEM W yObIBAaHMEM JIMHEWHOW (YHKIHH. YMETh
pemaTh METOJAOM KOOpJWHAT 3a/aud, CBS3aHHBIE C NAPAUICIbHOCTBIO U
MEePIEHANKYJISIPHOCTBIO TIPSIMBIX, TTEPECEUCHUEM MPSAMBIX, HAX0XKJICHHEM TOYCK
nepeceyeHHsI.

BriBoguTh M BIaeTh ypaBHEHHEM OKPYKHOCTU. M CMoiap30BaTh METOJ
KOOPAMHAT JJIsl HAXOXICHHUS MEPECCUYCHUN OKPYKHOCTEHW M NpsMbIX. Biagers
dbopMynamMu paccTOSIHUS OT TOYKH JIO MPSIMOM, TUIOIIAJAHN TapajjiesiorpaMma B
KOOpJMHATAX, UMETh MOHIATHE 00 OpMEHTHpPOBaHHOW momaau. [lomp3oBaThCs
METOJIOM KOOpAWMHAT Ha TIUIOCKOCTH, TPUMEHSATH €ro TMpH pEHIeHUu
F€OMETPUYECKUX W TPaKTUYECKUX 3anad. [IpumeHsTh MeToa KoopAuHAT B
MPaKTUKO-OPHUEHTHUPOBAHHBIX T€OMETPUUECKHX 3a/1auax.

Brnanets moHsTHEM BEKTOpa. YMETh CKIIQIbIBATh W BBIYUTATh BEKTOPHI,
YMHOXAaTh Ha YMCJO, BIAaJETh MPaBWIaAMU TPEYTOJIbHUKA U MapauieorpaMMma.
Brnagerp  mpakTUYECKMMH  WHTEPHIpETAIMsIMH  BEKTOPOB.  YBEpPEHHO
MOJIb30BaThCA KOOPJAMHATAMH BEKTOpa. BiianeTh CIOKEHHEM M BBIYUTAHUEM
BEKTOPOB, YMHOKEHUEM BEKTOpa Ha YMCIIO B KOOPAMHATAX.

NwmeTts npencraBiaenue o 0asuce (Ha MIOCKOCTH). PackiaasiBaTh BEKTOPHI
no Oasucy. PackiangpiBaTh BEKTOPBI CHJI C TOMOIINBIO MPOCHUPOBAHUA U
TPUTOHOMETPUUYECKUX COOTHOMmICHUH. [IpUMEHSITh TONyYeHHBIE 3HAHHUS B
NpOCTEHIINX (PU3NUECKUX 3aauax.

Brnagers moHsATHEM CKaJIspPHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €rO
F€OMETPUYECKUIM CMBIC M YBEPEHHO I0Jb30BATHCS €r0 BBIPAKEHUEM B
JIEKApTOBBIX  KOOpJIMHATax.  3HAaTb  JUCTPUOYTUBHOCTH  CKAJISPHOTO



MPOM3BEIICHUS W €ro CBs3b C MpoerupoBaHreM. [IpUMEHATH CKaIsIpHOE
MPOM3BEJICHNE BEKTOPOB I HAXOXKACHWS JUIMH U yrjioB. Pemath
reOMETpUYECKHEe  3aJaud €  TOMOIIBI  CKaJsIpHOTO  IIPOU3BEIICHHUS.
Hcnonb3oBaTh CKaasipHOE IIPOM3BEICHUE BEKTOPOB B aireOpanyeckux U
¢uznyecKux 3amayax.

Brangets moHATHSAMYU MPAaBUIILHOTO MHOTOYTOJIBHUKA, JUTHHBI OKPY>KHOCTH,
JUTMHBI TYTH OKPYKHOCTH U PaJMaHHOW MEPHI YIJia, BEIYUCIIATH ILIONIaAb Kpyra
u ero yacreil. [lonumate cMmbIci uncia 7. [IpuMeHsTh moJTydeHHbIe YMEHUS TIPH
pEIICHUH MPAKTUYECKUX 3a]ad. 3HATh UCTOPUYECKUE CBEIEHUS 00 M3MEpPEHUU
JUTHHBI OKPY>KHOCTH | TUTOIIAIA KpyTa.

NmeTs mpencrabieHre o0 mpeoOpa3oBaHUU TUIOCKOCTH, O JABUYKECHUSIX.
Haxonuth ocu, meHTpbl cuMMeTpuu GUTYp, HEHTPHI MOBOPOTA, HAXOIUTh
KOMITO3UIIMU TIPOCTEHITNX TpeoOpazoBaHuil. [I[puMeHATh ABUKEHUS TIOCKOCTH
MIPH PEIIEHUH TEOMETPUICCKUX 3a71ad.

[IpuMeHATh MOTy4YeHHBIC 3HAHUS HA TTPAKTUKE — CTPOUTH MAaTeMAaTHICCKUE
MOJCIH [JIl 3aj]ad pPEaJlbHOW WU3HU W TMPOBOJUTH COOTBETCTBYIOIIHE
BBIYKCIICHUS C TPUMEHEHUEM IMOJ00UsS U TPUTOHOMETPUUECKUX (DYHKITUI
(TI0JIB3Y$ICh, TIC HEOOXOAUMO, KAJIbKYJIITOPOM).



