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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpusi KaKk OAWMH W3 OCHOBHBIX pa3[elOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
NIOKA3aTeNIbHBIE PACCYXAECHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT TPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT MPU3HAKOB,
dopMynupoBaTh o0OpaTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHe JoKazaTelabHas
JIUHUS UMEET IS yriyOaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIpU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3aJ1ay, BCTPCUAOIITUXCS
B peanbHOM Kku3HU. OOyyarmMiics JOJDKEH HAyYUThCS  ONPEACINIAThH
r€OMETPUYECKYI0 (PUTYpy, ONUCHIBATH CJIOBAMU YEPTEXK WJIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYK  JJIMHY
ONTOBOJIOKOHHOTO Kabeys win TpeOdyeMble pa3Mepbl Trapaka Jjisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCS YyUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CHUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJYUYEHHOI'O pe3yJibTaTa.

Oco0eHHOCTh yU4eOHOT0 Kypca yriayOJaEHHOTO U3YYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0yYaroIIuecs He MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOT0 Kypca
TrEOMETPHH U3ydaroTcs Ha OoJiee riyO0oOKOM YpoBHE, a 00yJaromuecs mIpuoOpeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO MPUMEHSITh CBOM 3HAHUSA HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpEMeETaX, Mpexae Bcero pusrke u nHPOpMaTHKe,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMH 3HAHHMSMU TPU PEUICHUHU MPAKTUYECKUX
3a/1ad.

CornacHo yueOHOMY IMaHy B 7-9 kimaccax wu3y4aeTcss yriayOn&HHBIH
y4eOHbIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIACAYIOIIME OCHOBHBIE Pa3/ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyronbHuku», «OKpYyKHOCTbY,
«HetpipéxyronbHukny, «Ilogodue», «dneMeHTsl TpUroHoMmeTpumn», «Ilnomaamn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpazoBanust MIOCKOCTHY.

Ha usyuyenue yuebHoro kypca «Il'eomerpusi» orBogutcs 306 yaco: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 yaca (3 yaca B HEIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHUS W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHaTtue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUN.

B3aumHOe pacronoxeHue TOYeK Ha IpsAMOM. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOUKAMH.

[Tonymnockocth W yrod. Bwuasl yrnos. HM3mepeHue BEIUMYUH YTJIOB.
BeprukanbHbie 1 cMexHble yriibl. [lapamienbHble 1 NEPIEHAUKYIISAPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomansix. [iinHa nomanoi. MHoroyroneHuku. llepumerp
MHOTOyroJjibHUKa. [IOHSATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYT'OJIbBHUKAX.

[lepBuuHbIe TmpeACTaBICHHS O paBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nocrpoenusi. MHCTpYMEHTHI 11 U3MEPEHUM U IIOCTPOCHUM.

TpeyrojibHuKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIC, TYIOYTOJbHBIE,
paBHOOEIpEeHHBIE, paBHOCTOpOHHWE. Meauana, OucCcekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKKM PABEHCTBA
TPEyrojibHUKOB. PaBHOOeApEeHHBIE TPEYroJdbHUKA M uX CcBoicTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil Mpu3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUSI MEXK]y CTOPOHAaMHM W yriaMmH TpeyrojbHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPUH B OKPY KAIOLIEM MUDE.

IapanaensbHbie npavMbie. CyMMa yIriioB MHOTOYT0J1bHUKA

[TapaienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O NocTynare EBkinnnaa u
o ponu JloOaueBCKOro B OTKPHITUM HEEBKINAOBOW reomerpuu. CBoOWCTBAa H
MPU3HAKY HapaJiedbHbIX NpsiMbIXx. CyMMa yriioB TpeyrojibHUKa. BHelHue yribl
TpeyrojpHrka. CyMMa BHYTPEHHUX YIJIOB MHOTIOYTOJIBHHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHUKA.

IIpsimoyroabHbIe TPEYroJbHUKHU

IIpn3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTIOJBHHMKOB. llepneHaukyisap u
HakJ0HHag. CBOMCTBO MEAUaHbl MPSIMOYTOJBHOTO TPEYTOJbHUKA, MPOBEAEHHON K
rurnorenyse. [IpamMoyronapHblii TpEYroapHUK C Yriaom B 30°.

OKpY:KHOCTH



IloHATHS OKPYKHOCTH M Kpyra. DJEMEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIlONOXKEHUE OKPYKHOCTH U
npsamoin. KacarenpHast m cexkymas K OKpYyKHOCTH. OKpyKHOCTb, BIIMCaHHas B
yroil. [Ipocreinue nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

IlonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. brcceKTpuca yria U CEpeIUHHBIA NEPIEHAUKYISAP K OTPE3KY
KaK IeoMeTpuYecKne mecta TodeK. OmnmcaHHas OKPYKHOCTb TPEYrOJbHUKaA, €€
LHEHTpP. MeTox reoMeTpUYECKUX MECT TOUEK IIPH PEIICHUH F'€OMETPUYECKHUX 3a7aY.

IHocTpoeHus ¢ NOMOIIBIO HUPKYJIA M JIMHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/lauy Ha IIOCTPOCHMS, pELICHUE 3a]1a4 Ha IOCTPOCHUE UPKYJIEM U JTUHEHKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HAKM H cBoicTBa. [IpsMOyronbHHUK, pomO,
KBaJipaT, UX NpHU3HAKU U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa U nipu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsis JIUMHUS TPANCIUU.

CpenHsisi nuHUSA TpeyrojabHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceueHU MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 IpOn3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpaibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt mogoous. Ilpu3naku momoOus
TpeyroibHUKOB. [lpuMeHenne momoOusi TpU pEHICHUH TEOMETPUYECKUX W
IpPaKTUYECKUX 3a]1ay.

Inomaan

[Tonstve o momaau. CBoWcTBa IUIONMIAJACH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GpopMyIbl AJis TUIOMIAAN TPEYTrOJIbHUKA, apajuieiorpaMMa, poMoa u
tpanenun. [Inomanu nogo6HeIX ¢puryp. OTHOIIEHKE TIOMAAEH TPEyrOIbHUKOB.

Teopema ITudaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MMPAKTUYECKUX 3a7a4.

JIeMeHTbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC M KOTAHT€HC OCTPOro yria MpsIMOYTrOJbHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrinoB B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYTOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BrnucanHble M IEHTpaJbHBIE YTIIbI, YTOJd MEXAY KacaTelIbHOW M XOPIOM.
Yrnel Mexay XOpAaMH M CEKyIIMMHU. BrincaHHble M ONHCAHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YETBIPEXYrOJbHUKHA. (CBOMCTBA W NPU3HAKUA BIHCAHHOTO
YEeTBIPEXYTOJIBHNKA. B3auMHOE pacnoyioKeHHe IBYX OKpyxkHocTel. Kacanue
oKkpyxHocTei. O0uue KacaTeabHbIe K IBYM OKPYKHOCTSM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYroJbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYyCcOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomerpuyeckue dbopmynbl s IJIoMaAu  TPEYroJbHHKA,
napajuiesiorpaMma, pomba, Tpanenuu. dopmyna I'epona. Popmyna uiomaau
BBIMTYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xopabpl ¥ MOAOOHBIE TPEYroJbHUKKM B  OKPYXHOCTH. Teopema o
IPOU3BEJICHUHN OTPE3KOB XOpZ, TEOPEMBbI O IPOU3BEICHHH OTPE3KOB CEKYILIUX,
TeopemMa O KBaJpaTe KacarelbHOW. [[puMeHeHue npu penieHuru reoOMETPHYECKUX
3anay. Teopembl UeBbl 1 Menenas. [IoHsTue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHUE NPSMON Ha TUIOCKOCTH. YTJIOBOM KOI(POHUIIMEHT W CBOOOIHBIM
YIeH, MX TEOMETpPUYECKUi cMbIch. [lapamienbHOCTh W NEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIIIoBOM KO3 OHUITUEHT).

YpaBHeHHE OKpYKHOCTH. HaxokneHue rmnepecedeHnid OKpPYKHOCTEU H
NpAMBIX B KoopauHaTax. PopMysia pacCTOSIHUS OT TOYKH A0 mpsiMout. Ilmomans
napajjienorpaMmMa B KOOpPAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOIIAIH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bektopsl Ha minockoctu. ClOKEHHE W BbIUMTAHUE BEKTOPOB — MpaBuia
TpEeyroJibHUKA U NapajiesiorpaMma. Y MHOKEHUE BeKTopa Ha uncio. KoopauHatel
BekTOopa. CJOKE€HHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpOB B (pu3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO 0Oaswucy.
CxansgpHoe TpPOU3BEACHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICI W BBIPAKEHUE B
JEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTH CKaJIPHOTO IPOMU3BEIICHUSI.
CkamgpHoe TpOM3BEICHUE U mOpoenupoBaHue. lIpumMeHeHue CKaISIpHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAXOXACHUA [JJIMH U yriaoB. Peuienue
F€OMETPUUYECKUX 3a7a4 C IIOMOILBIO CKAJIAPHOI0 IIPOU3BEACHHUS.

JJIMHA OKPYKHOCTH M IVIOLIAAL KPYyra

IIpaBunbHBIE MHOIOYrOJAbBHUKH. JlIMHA  OKpy)KHOCTU. I'panycHas u
paguaHHas Mepa yria, BbIUMCIIEHUE [UIMH Iyr OKpykHocTed. Ilmomans kpyra,
ceKkTopa, cermeHTa. Mcropuueckue cBeieHus 00 M3MEPEHUH JTMHBI OKPY>KHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Lentpanbnass cummerpus. LlenTpanbHo-cumMerpuunbie Gurypbl. [1oBopoT.
OceBas cummeTpus. @Urypbpl, CUMMETPUUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
IlapamienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiictBa. PaeHcTBO ¢uryp. IlposiBaeHus
CUMMETPUM B MPUPOAE, >KUBOMMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUXKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKuX 3a1adax.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPAaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MaT€MaTUKH, LEHHOCTHBIM  OTHOLICHUEM K  JIOCTHXKCHUSIM  POCCHUMCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K HCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA U peallu3alli ero
npaB, TMPEACTAaBICHUEM O MaTeMaTHUYECKUX OCHOBax (PYyHKIMOHUPOBAHMS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBJIECHHOCTH, OCO3HAHMEM BAaXXHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS yCIENTHOW mpodeccroHaabHON
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCThIO K HOMOLMOHAJIBHOMY U  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajlayu, PEUICHUM, pacCyKJACHUH, YMEHUIO BHJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS

OpPUEHTAallMEd B JIEITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX
MIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAaHUEM MATEMAaTHYECKOW HAyKH Kak CQepbl YeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH U1 PAa3BUTUSA LIMBWIM3ALMUU,
OBJIQJICHUEM SI3BIKOM MAaTE€MaTUKH U MATEMaTHUYECKOM KYJIbTYpOH KaK CPEACTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMU UCCIIEIOBATEIBCKON NEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJIYYHs:



TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUUYECKHWE 3HAHUSI B HWHTEpPEcax CBOETo
30POBBS, BEICHHUS  3JI0pOBOTO  00pa3za  >KU3HU  (30pOBOE  MHTaHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABBIKA peQIIEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

OpUEHTAIIMEH Ha NMPUMEHEHUE MaTeMaTUYECKUX 3HAHUM IS PEIICHUs 3aaad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIeH Ccpeabl, IMJIAaHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEACTBUM JJISI OKPYXAKIIEH Cpeabl, OCO3HAHHEM
100aJILHOTO XapaKTepa AKOJOTHUECKUX MTPOoOJIeM U MyTel UX PEeIICHUS;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMAJILHONH U MPUPOIHOM
cpeabl:

TOTOBHOCTBHIO K JEHCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTUX JIIOAEH, MPUOOpeTaTh B COBMECTHOM JESITEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUH HOBBIX 3HAHUH, (HOPMYJIUPOBATH UJICH,
MOHSITHUS, TUMOTE3bl 00 O0OBEKTaX U SIBJICHUSX, B TOM YHCJIE paHEEC HEHU3BECTHBIX,
OCO3HaBaTh AEPUIUTH COOCTBEHHBIX 3HAHUUA W KOMIIETEHTHOCTEH, MIIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAEeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCIEICTBUS, (HOPMHUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero odpa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JIEUCTBUAMH,  YHHBEPCATBbHBIMH  KOMMYHHKATHBHBIMU
JEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruuyeckue JqelcTBUS:

BBISIBJIATh M XApPaKTEPHU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAy IMOHATHIMH, (OPMYIUPOBATH
omnpeeaeHUs TOHATHM, YCTaHABIUBATh CYIIECCTBEHHBIN MPU3HAK KiacCU(UKAIINH,
OCHOBaHMS 711 0000IIEHNUS U CPAaBHEHUSI, KpUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYIMpOBaTH W  MPeoOpPa3OBBIBATH  CYXKICHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIE U 00IIKeE, YCIOBHEIC,

BBISIBIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpEAsiaraTb KpPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSMBIE U OT
NPOTHBHOTO), TPOBOAUTH CAMOCTOSTENBHO OKA3aTebCTBA MaTeMaTHYECKUX
(akTOB, BBICTpAaMBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHHs, BBIOMpATh Haubonee MOAXOASIMHUKA C  Y4ETOM
CaMOCTOSITEITLHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBareabcKue AeiicTBUS:

UCTIOJh30BaTh BOTPOCHl KAaK HCCIIENOBATCIILCKUA HHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (POPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHME TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBHUCUMOCTEH 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NpOBENEHHOTO  HAONIO/IEHUs,  UCCJIEJOBAaHMS, OKCIIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O0IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTh W M30BITOUYHOCTh HHGPOpMAIUM, JdaHHBIX,
HEOOXOANMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (GopMmy TpeAcTaBieHHS WHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHON rpauKoil 1 nX KOMOMHALIUSAMY,

OLIEHMBATh HaAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
cOopMyITUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBHUSIMU U
Heas MU OOLIEHUSs, SICHO, TOYHO, IPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJ1a€MON TEMBI,
npoOJemMbl, pelaeMod 3aJauyM, BbICKAa3bIBaTh WJEH, HAIIEJICHHbIE Ha IIOHMCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYTHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(bopMynHpoOBaTh Pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEJICTABIATh Pe3yJIbTaThl PEIICHUs 3a/1au, SKCIIEPUMEHTA, UCCIEA0OBAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMPATh (OpMaT BBICTYIJICHUS C Y4ETOM 3ajad
pe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAaHJIHOM M MHJMBHIyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, MPUHUMATh Iellb
COBMECTHOW JAESTENBbHOCTH, IUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M pPe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBHIX (popMmax paboTsl (00CYykJeHHs, 0OMEH MHEHUH,
«MO3TrOBbI€ IUTYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C APYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATbh
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBUSL.

PerynsiTuBHbIe yHUBepcaJibHbIe YUueOHbIE JAelicTBUS
Camoopranuszanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIHSX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AAX MPUHITHS PEIICHUN (MHANBUAYATbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, AJITOPUTM pELICHHs 3afadd (WIH €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJIETh COCO0AMH CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ybTara
pENICHHs] MaTeMaTHIeCKOM 3a/1a4i, CAMOMOTHBAITNH U pedIIeKCHH;

OpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJlayH,
BHOCUTh KOPPEKTUBBI B JICSITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB,
HaWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYAHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIbHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUYMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh YMOLIMOHAIILHYIO OIIEHKY pelleHUs 3a1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce 00y4Jaromuiics MoayyuT CIeayronue npeIMeTHbIe
PE3yIBTATHI:

Pacno3naBath W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEeAeisITh HX
B3aMMHOE PAacIoJIOKEHHEe, H300pakaTb TreoMeTpudecKkue (QUrypbl, BBITIOJHITH
YEepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBI.
PemiaTte 3a7aun Ha BBIUKMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MepOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTe pasMmepnl ITHUX
00BEKTOB TIO TIOPSJIKY BETUIHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCs TPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHS C UCIOIb30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYIOJbHOIO
TPEYroJbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenensts NapaJIeIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUU OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOA.

Pemrats 3amaum Ha KireTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE W OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKMX 3aJadyax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
MIEPECEYEHNN [IBYX IapajUIeIbHBIX NPSAMBIX CeKyuled. Pemare mpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Bnaners monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensith
OUMCCEKTPHCY yIiia U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mecta Touek (I'MT) mpu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



DopMynUpPOBATh ONPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JAUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSITH
JTU CBOMCTBA IIPU PELICHUU 3a1ad4.

Binaners NOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. [loka3biBaTh U UCIOJB30BaTh (DAKTHI O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEIAUHHBIC
MEPIIEHAUKYJIIAPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCS B OJJHON TOYKE.

Biianets noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O
NEPIICHAUKYIISIPHOCTU KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

Jloka3plBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE FT€OMETPUYECKUE MTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JIMHEWKHMU.

K xonmy oOyuenus B 8 kiacce o0Oyd4aromuics TMOJIYyYUT CIEAYIOIINE
peAMETHBIE PE3YJIHTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABl YETBIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
N0JIb30BAaThCSl UX CBOMCTBAMH MPU PEUICHWU IN€OMETPUYECKHX 3adad. PaznmuuaTh
NpU3HAKU U CBOMCTBA MapajiesorpaMma, pomoa u npsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH [IPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKU NEPECEUEHUS MEIMAH TPEYTroJIbHUKA (LIEHTpa
Macc) B pelICHUH 3a/1ad.

Bnaners noHsiTHEM CpeqHEN JIMHUM TPEYTrOJbHUKA U Tpaneluuu, OIPUMEHSThH
UX CBOWMCTBAa NpPU pELUICHUH T'€OMETPUYECKHUX 3aJay. lcrnosb3oBaTh TEOpemMy
daneca U TEOpEMY O MPONOPLUUOHABHBIX OTPE3KAX, NPUMEHATh UX JJI PEUICHUS
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTPaATbHO-CUMMETPUYHBIC (UTYPHl U HCIOJIB30BATh HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Bnagets moHATHSMU TOAOOMS TPEYroJbHUKOB, KoddhdummeHnTa mnomoowus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJIBHUKOB. VIMETh mpeacTaBIeHUE O
npeoOpa3zoBaHuu MOA00OMS U 0 MOM0OHBIX (urypax. [lomb3oBaThesi mpU3HAKAMU
Mo00usT TPEYTrONIbHUKOB TIPU PEIICHWH TeOMEeTpHUecKnX 3anad. JlokaspiBaTh |
MPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpuMensTh Nog00KE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCHONB30BaTH MpOCTEUIIHE (GOPMYNBI IS TUIOIIAJH
TpEyrojbHUKa, NapajuiesiorpaMma, pomoa u Tpaneuuud. BeraucisaTe (pa3nuyHbIMU
cnocobamMu) IJOIIAAb TPEYrOJbHUKA M IUIOHNIAAM MHOTOYTOJBHBIX (UTyp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOPOM). 3HATh OTHOLICHUE IUIOMIaAeH



NoJ00HBIX (PUTYp M MPUMEHATH NMpPU peuieHUuu 3aaad. [IpuMeHsATh MoJdyyeHHbIE
YMEHHUS B IPAKTUYECKUX 3a1a4ax.

[lonb3oBaTecss Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKux 3agad. CTpOUTh MaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a71a4ax, CaMOCTOATENIBHO JEeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YyIUIA, YyIVIA MEXAY
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOMy4YEHHBIE 3HAHWUS HA INPAKTUKE — CTPOUTH MAaTEMaTUYECKUE
MOJEIH IS 3aa4 PeajJbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINUE BHIYMCICHUS
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xoniry o0yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIASAYIONIUE TPEAMETHBIC
PE3YyABTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOJIHUTh C UX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYrojbHUKA («pelieHue
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaXoMuTh (C MOMOIIBIO KaJIbKYJISTOPA) JUTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBEECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM 11 HAXOXKIEHUSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHSITh UX IS
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUICHUE TPEYTOJIbHUKOBY),
OpU PENIEHUHM TEeOMETPUYECKHX 3anay. [IpuMEeHsSTh MONy4YeHHbIE 3HAHUS TpU
pEUIEHNN MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIAEHUE IUIOIIaAN, BHIBOJUTD
M BIIQJIETh TPUTOHOMETPHUECKHUMH (opMylaMu g TUIOMAAM TPEYroJbHUKA,
napajjienorpaMmma, pomM0a, Tparnemnus, BEIBOJUTh U MPUMEHATHh Ghopmyiny ['epoHa u
dbopMyITy AJIs TUIOIIAINA BBITYKJIOTO YETHIPEXYTOJIbHUKA.

Nmerp mnpexacraBieHWE O TOMOTETHHM, NPUMEHSITh B IPAKTUYECKUX
CUTYyalUsX.

Ucnonb3oBatk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aaau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexylmMu) U yriie MeX1y KacaTeJIbHOU U XOpJ0H P PEIICHUH T€OMETPUUECKUX
3a7a4. JloKa3pIBaTh M NPUMEHSITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
MIPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIpaTe KacaTeJIbHOM.

Brnanerp moHsiTMEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaThb € YpaBHEHUEM
NpsIMOM  Ha TIUJIOCKOCTU. BrajeTh NOHATUSIMHU YII0BOro Kod(pduiimeHta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh UX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 (dulrieHTa ¢ BO3pacTaHUEM U YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJa4d, CBS3aHHBIE C MAPAJUIETBHOCTBIO U
MEPIEHNKYJIPHOCTBIO TPSMBIX, MEPECEUCHUEM IPSAMBIX, HAXOKICHUEM TOUYEK
IIEPECEUCHUS.

BeIBOIUT M BIAAETh YPAaBHEHHUEM OKPYKHOCTH. lMcCHonp30BaTh METON
KOOpAMHAT I HAaxXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPSAMOH, IUIOIIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHPOBaHHOM miomanu. lloap3oBatbes
METOJAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
NPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsATUEM BEKTOpa. YMETh CKJIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOaTh Ha YHWCJO, BIaJAETh NpPAaBUJIAMHM TPEYrOJIbHUKA M NapajuieorpaMmma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpIMHAaTaMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPJAUHATAX.

Nmets npencraBiaeHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O6asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUU. [IpUMEHATH IIOJydYeHHbIE 3HAHUSA B
npocTeHINX GU3NIECKUX 3aauax.

Bianerp MOHATHEM CKaJISIPHOTO INPOU3BEICHUSI BEKTOPOB, IIOHUMATh €r0
F€OMETPUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCi €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATAX. 3HATH AUCTPUOYTHUBHOCTH CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C npoenupoBaHueM. [IpuMeHATh CKaJsIpHOE NMPOU3BEACHHUE BEKTOPOB
IUI. HaXOXKJIEHUs [JIMH W YrjoB. Pemiate reomerpuyeckue 3ajadyv C MOMOILIBIO
CKQJISIPHOTO IIPOU3BeIeHUs. VICIonp30BaTh CKaIsipHOE IMPOU3BEIACHUE BEKTOPOB B
anreOpanyecKux U PU3HUCCKUX 3a/1auax.

Braners NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH M PaAMaHHON MEPBI yIila, BBIYUCIATH ILUIOLIAAb KPyra u
ero vacrei. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
peIlIeHNH TPAaKTUYECKUX 3a4ay. 3HAaTh HCTOPUUYECKHUE CBEICHHUS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIOIIAH KPYTa.

Nmerps mnpencraBieHue o0 MpeoOpa3oBaHUM IUIOCKOCTH, O JIBUJKEHUSX.
Haxomuth ocu, IEHTppl CUMMETpPUH GUTYp, LEHTPHl MOBOPOTa, HAXOAMUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpuMeHATh ABUMKEHUS IIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKHUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOLINE BBIUUCICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Hauana reomerpun. IIpocreiimme https://myschool.edu.ru/
1 reoMeTpuueckue (Urypsl U X CBONCTBA. 28 1 0
N3mepenune reoMeTpuIecKuX BETHIUH
) TpeyrombHHKH 19 1 0 https://myschool.edu.ru/
3 [TapamnensHocTh. CymMa yriioB 15 1 0 https://myschool.edu.ru/
MHOTOYT'OJIbHUKA
4 [IpsAMOYTONBHBIE TPEYTOTBHUKH 7 0 https://myschool.edu.ru/
5 I'eoMeTpHYecKre HepaBEeHCTBA 5 1 0 https://myschool.edu.ru/
OxkpyxHocTb. ['eomMeTpuueckue mecrta https://myschool.edu.ru/
6 Touek. [locTpoeHus ¢ TOMOIIBIO LIUPKYJIS 18 1 0
U JIMHEHKHU
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 10 | 0 https://myschool.edu.ru/
3HAHUM
OBILEE KOJIMYECTBO YACOB 10 [TPOIPAMME 102 6 0 https://myschool.edu.ru/




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeTBIPEXYroNbHIKH oy 1 0 https://myschool.edu.ru/
2 Tono6ue 16 1 0 https://myschool.edu.ru/
3 TInomans 16 1 0 https://myschool.edu.ru/
4 Teopema IIudaropa u Havana 13 1 0 https://myschool.edu.ru/
TPUTOHOMETPHH
5 VYTIabl 1 4eTBIPEXYTOJIBHUKH, CBI3aHHBIE C 20 | 0 https://myschool.edu.ru/
OKPY>KHOCTBIO
6 [ToBTOpEHME, 0000MIIEHNE, CUCTEMATH3AIIHS 10 | 0 https://myschool.edu.ru/
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Pemrenne TpeyronbHUKOB 22 1 0
2 [Tono6ue TpeyroabHIUKOB 12 1 0
3 Meron koopuHaT 10 1 0
4 BexTops! 20 1 0
5 JInvHa OKpY>KHOCTH M ILTOIIA/Ib Kpyra 16 1 0
6 JIBM>KEHUS TUIOCKOCTH 10 0
7 [ToBTOpEHwUE, O606H1€HI:IC, 12 | 0
cucTeMaTH3alys 3HaHUi
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 275152970271060640478711546600923288287568428820
Bnapgenew bypacosa VpuHa KOpbeeHa
OeicTevTened C 25.10.2024 no 25.10.2025



http://www.tcpdf.org

		2025-02-08T10:50:01+0500




