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HOACHUTEJIBHAA 3AIIMCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3felOB LIKOJIbHOW MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOIIEHW M B3aUMHOE paCIHOJIO)KEHHE, ONUPAEeTCsl Ha  JIOTHYECKYIO,
J0Ka3aTeIbHy0 JUHUIO. LIeHHOCTh M3y4YeHUs T€OMETPUH Ha YpOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIAEHUS, CTPOUTH JOTUYECKUE YMO3AKIIOUEHHS, TOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TMPOTUBHOTO», OTJIMYAaTh CBOMCTBA OT  IPHU3HAKOB,
dopMynupoBaTh oOpaTHbIe yTBEp:kaeHUA. Ocob0e 3HaUeHUE T0Ka3aTeNbHAS TUHUS
UMeeT I yrayOaEéHHOro U3y4eHUsl MaTeMaTHKY.

Lenbto n3yyeHus TEOMETPUH SBJISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTa
P PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUYECKUX 3a7a4, BCTPEUAIOITUXCS B
peanbHOM  >ku3HU.  OOyuammuiics  JOJDKEH  HAay4YUTbCs  OMNPEIEesTh
rCOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
ION[aAb  3€MEJIBHOT0  ydacTKa, pacCUUThIBATh  HEOOXOIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Tapaxka JUisi aBTOMOOMWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJibTaTa.

Oco6eHHOCTh YU4eOHOTO Kypca YITyOaEHHOT0 H3yUeHHsI TeOMETPUU COCTOUT B
TOM, YTO OOydYaroluecs He MPOCTO 3HAKOMSTCS C ONPEACIIEHHBIMU TOHITHIMU, a
YBEPEHHO OBIaJeBal0T MMHU. CyIllecTBYIOINUE TEMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHHUSI, TMOMOTAOUME€ MM YBEPEHHO IPHUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEIMETax, MPexae Bcero pusnke u nHPOpMAaTHKE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1ad4.

CornacHo yueOHOMY TuTaHy B 7—9 Kiaccax n3y4aeTcsl yriiyOnEHHBINA yaeOHbIH
Kypc «l'eoMerpusi», KOTOpPbIA BKJIIOYAET CJIEAYIOINIME OCHOBHBIE pa3ielibl
conepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTBY,
«Hetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUroHOMETpUnY, «Ilnomaan», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpazoBanust MIOCKOCTHY.

Ha uzyuenue yuebHoro kypca «I'eomerpusi» otBoautcs 306 yacoB: B 7 Kjlacce
— 102 4aca (3 gaca B Henento), B 8 kinacce — 102 vaca (3 yaca B Hezelnto), B 9 kiacce
— 102 gaca (3 yaca B He/IelIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOueK Ha INpsAMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomansix. JimHa nomaHoi. MHoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBIMYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIC TPEYroJbHUKU HM UX cBoicTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

CummeTtpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTB NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HEEBKIUA0BOM reoMeTpuu. CBONCTBA U MPU3HAKU
napauieNibHbIX OpsiMbiIX. CyMMa yIJioB TpeyrojbHHKA. BHelHHe — yIiibl
TpeyroibHuKka. CymMMa BHYTPEHHHUX YIJOB MHOTOYTrOJIbHHKA U CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJ0HHasg. CBOMCTBO MEAWaHbl MPSIMOYTOJBHOTO TPEYTrOJIbHUKA, MPOBEIEHHON K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYyKHOCTH U
npsamoi. KacarenpHas u cexymas K OKpyKHOCTH. OKpYKHOCTb, BIIUCAHHAS B YTOJL.
IIpocreiiime MoCcTpoeHus ¢ MOMOIIBIO LUPKYIIS U JINHENKH.

I'eomeTpuyeckue MecTa TOYEK

IToHATHE O reoMeTpUYECKOM MecTe ToYeK. lIpuMepbl reoMeTpuiecKknux mMect
TOYEK Ha IUIOCKOCTHU. buccekrpuca yriia u CepeIuHHBIN NEPIIEHAUKYIIAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LEeHTp. MeTox reOMETPUYECKUX MECT TOUEK IIPU PELICHUU F€OMETPUUECKUX 3a1ay.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELIEHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanernusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M pu3Haku. [IpsMoyronbHas Tpaneuus. CpeaHsis JUHUS TPaTeIUu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOU3BOJIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpusnaku momoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu momo6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu pemreHun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrino B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPYKHOCTBIO



BnucanHbIE ¥ IEHTpaAJIBHBIE YIJIBI, YTOJI MEKIY KacaTeJIbHOW U XOPJAOM. YTJIbI
MEXIy XOpJaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJBHNKA. B3auMHOE pacnosiokeHue IBYyX OKpykHocTel. Kacanwne
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. dopMynbl  MpPUBEACHUS. Pemenne
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB. Penienue 3aaau
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl s IUIOIIA A  TPEYrOJIbHHKA,
napajuiesiorpaMmma, pomba, Tpanenuu. Popmyna ['epona. Dopmyna miomagu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJILHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeICHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHNUN OTPE3KOB CEKYIINX, TEOpPEMA O KBaApaTe
KacatesnbHOU. [IpuMeHeHne npy peleHny reoMeTpruIecKux 3aaad. Teopembl UeBbl
u Menenas. [lonstue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHue okpykHOCTH. Haxox1eHue nepecedyeHnil OKpYKHOCTEHN U MTPSMBIX
B KoopauHatax. DopMmysia pacCTOSSHHSL OT TOYKM 10 TpAMou. I[lnomanb
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopbl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTax. [[puMeHeHne BeKTOpoB B (pru3MKe, MEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, N'€OMETPUYECKUII CMBICI M BBIpAXXCHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpousBelieHHME U mpoeuupoBaHue. [IpuMeHeHue CKalspHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAABL Kpyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. I'paycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE JUIMH OYyr OKpyxHocTeu. Ilmomans kpyra, cekropa,
cermenTa. Mctopuueckue cBeZieHus1 00 U3MEPEHUU ITTUHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummetpus. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwXeHUsT W ero cBoicTBa. PaBenctBo ¢uryp. IlposBieHus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM HMHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHMCKON
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJICHHUIO 3TUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBbHOCTH, ATANOB €€ pa3BUTHS M 3HAYMMOCTH JUISI Pa3BUTHS LUBUIIM3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(OOPMUPOBAHHOCTHIO HABbIKA pe(IeKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM ISl OKpYKAIOLIEH Cpeibl, 0CO3HAHUEM TIJI00aJIbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO JCSTeNIbHOCTh, B TOM YHUCJIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
MOHSITHSI, TUIOTE3bl 00 O0OBEKTAX U SIBICHUSAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
OPUHUMAEMble pEUICHUs] W JeUCTBUS, (OpPMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBbIe JJornuyeckue AeMcTBUA:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPaBHEHUSI, KpUTEPUH TIPOBOAUMOIO aHAIIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeajaraTb KPUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeIhCTBA MATEMATHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss ydyeOHOM 3anauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUYUE,  MpodieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXITY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIJBUTAThH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIBHDBIC y‘leﬁHble ZleﬁCTBHﬂZ



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liduMe U CXOJCTBO MO3ULUN, B KOPPEKTHOM (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbl pabOT, JOroBapuUBaThCs, OOCYKIaTh MPOIECC M PE3YNIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBUA C JPYTMMHU UJI€HAMHM KOMaH/bl, OLIEHUBATh KAUECTBO pe3ysbTaTa U
Ka4eCTBO CBOETO BKJIaJ[a B OOIIUI pe3yabTaT IO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAaX MPUHSITHS PEIICHUN (MHANBUAYATbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pelIeHu ¢ y9€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH MPH PEIICHUH 3a7auH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY ONBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEeOMETpUUECKUE (UTYpPBI, OMNPEeNeisITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEPTEKU IO YCIOBUIO 3a7auu. I3MepsTh TUHEWHBIE U YTIIOBbIE BEIWYMHBL. Pemath
3a7]a4M Ha BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYMH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K TMIIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHUKA,
B PELIEHUU F€OMETPUUECKUX 3a/1a4.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemate 3agaun Ha kiaeT4aTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTh YUCIOBBIC M OYKBEHHBIC 3HAYCHUS yTIIOB
B T'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TIEPECEUCHHUM JIBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEeH. Pemars nmpakTuyeckue 3ajadyr Ha HaXOXKJICHUE
YIJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0KA3aTeJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPHU PELICHUM 3a/1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. [loka3bIBaTh U UCIOJB30BaTh (PAKThl O TOM, YTO OUCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

Biianets nonsTHEM KacaTelbHOM K OKPY’KHOCTH, IIOJIB30BATHCS TEOPEMOU O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh MU NPUMEHATh IPOCTEHIIME T'€OMETPUUYECKHME HEPABEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K konIty 00yuenust B 8 kiacce 00ydJaromuiicss MoJIyquT CJICIYIOMINE MPEIMETHBIC
PEe3YIIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJBHUKOB, UX JJIEMEHTHI,
M0JIb30BAaThCSI UX CBOMCTBAMH IPU PEUIEHUU I€OMETPUYECKUX 3aj1ad. Pa3nuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTH MIPU PEIIEHUN F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOMCTBA TOUKM NEPECEUEHUS] MEIMAH TPEYTrOJIbHUKA (LIEHTPA
Macc) B pEUICHUH 3a/1ad.

Bnaners noHsiTHEM CpPEAHEN TMHUH TPEYTOJIBHUKA U TPANIECLIUU, TPUMEHSITh UX
CBOICTBA MPHU PEUICHUH F'€OMETPUYECKUX 3a1a4. Mcnonb3oBats Teopemy Daiieca u
TEOpEMY O TMPONOPIUOHAIBHBIX OTpe3KaxX, MPUMEHITh HUX Uil PpELICHUs
NPaKTUYECKUX 3a]1ay.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOAO0OMS U O TOMO0OHBIX (urypax. [lombp30BaThesi pU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BoiBomuTh W HCHONB30BaTh MpocTeiliue QopMyiabl sl IJIOIIAAH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



NOoJO0OHBIX (PUTYyp W NMPUMEHATh NpU pelieHuu 3aaad. [IpuMeHsATh MoJydeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
MIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKHUX 33/1a4aX,
CaMOCTOSTEIBHO J€JIaTh YePTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YNIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM i1 HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIMYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIBbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMmma, poM0a, Tpaneuu, BEIBOJAUTh H TPUMEHATH hopmyny ['epona u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmets npesicTaBieHnue 0 TOMOTETHUH, IPUMEHATH B MPAKTUYECKUX CUTYALUSX.

Hcnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast pu pelieHnu 3aau.

Hcnonp3oBaTh TeOpeMbl O BIUCAHHBIX YyIJaX, yriax MeEXAYy XOpJIaMu
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIeHUH T€OMETPUUYECKUX
3amad. Jloka3blBaTh U MPUMEHATH TEOPEMBI O MPOU3BEIAECHUU OTPE3KOB XOpH, O
MIPOU3BEICHUHU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanerp moHsAITHEM KOOpPAMHAT Ha IUIOCKOCTH, padoTaThb C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. Bianerh NOHATUAMHM YriIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO
Ko3(ppuireHTa ¢ Bo3pacTaHUEM U yObIBAHUEM JTMHEUHON (DYHKIIMU. YMETh pelaTh



METOJIOM  KOOpDAMHAT  3aJa4yd, CBSI3aHHbBIE C  MAPAUICIBHOCTBIO U
MEPIEHANKYIAPHOCTHIO MPAMBIX, MEPECEUCHUEM MPSAMBIX, HAXOXKICHUEM TOUYEK
MEepECEUCHUA.

BeiBoguTh ¥ BIAIETh YpPAaBHEHHEM OKpYXKHOCTU. Mcmonb30BaTh METON
KOOpAMHAT I HAXOXACHUs IIEPECEYECHUM OKPYKHOCTEHM U IpsAMBIX. Braners
dbopmynaMu pacCTOSIHUSL OT TOYKU JI0 MPSMOM, IUIOMIAAW TapajiesorpaMma B
KOOpAWHATaX, UMETh MOHSITHE 00 OpHEHTUPOBaHHOU ruiomanu. [lonb3oBaThCs
METOJIOM KOOPJIUHAT HA INIOCKOCTH, TPUMEHSTH €r0 MPU PEIICHUN T€OMETPUUECKUX
U TpakTHYeCcKuX 3adad. [IpumMeHsTh MeEToJ KOOpPAMHAT B  MPAKTUKO-
OPUEHTHUPOBAHHBIX TEOMETPUUECKUX 3a]a4ax.

Brnanets mnoHsiTueM BeKTOpa. YMETh CKJIaIbIBaTh M BBIUUTATh BEKTOPBI,
YMHOAaTh Ha YMCJIO, BIAJETh MpaBWJIAMU TPEYroJIbHUKA U TapajuiesorpaMmma.
BiageTes npakTUYECKUMHM HMHTEPHPETALUSIMU BEKTOPOB. Y BEPEHHO IMOJb30BATHCA
KOOpAMHATaMU BekTOopa. BrnageTe ClOXKEHMEM W BBIYMTAHHUEM BEKTOPOB,
YMHO>K€HUEM BEKTOpA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 6a3uce (Ha miIockocTy). PackiaabiBaTh BEKTOPHI 1O
O0aszucy. PackmaapiBaTh BEKTOpbHl CHJ € TIOMOIIBIO MPOCIUPOBAHUA H
TPUTOHOMETPUUECKUX COOTHOIICHUU. [IpUMEHATH TOJy4YEeHHbIC 3HAHUA B
npocTeHnX GU3NIECKUX 3aauax.

Brnanerp MOHATHEM CKaJISIPHOTO NPOU3BEIECHUS BEKTOPOB, MOHHUMATh €rO
r€OMETPUYECKUN CMBICI U YBEPEHHO MOJIb30BATHCS €70 BBIPAKEHUEM B JJEKAPTOBBIX
KOOpJMHATaX. 3HaTh AUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEICHUS U €T0 CBSI3b C
npoeurpoBaHueM. IIpuMeHATh CKalsipHOE MNPOU3BEACHUE BEKTOPOB  JJIA
HAaXOXJEHHUS JUIMH W YIJIOB. Pemarbh reoMeTpuyecKkue 3aJayd ¢ I[MOMOUIBIO
CKAJIIpHOTO Ipou3BeneHus. Vcrnoap30BaTh CKaJspHOE MPOU3BEACHUE BEKTOPOB B
anreOpanyeckux ¥ GU3NICCKUX 3a/1a49ax.

Brnanerp MOHATHSAMU MPaBUIBHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUTMHBL yTU OKPY>KHOCTH U PaJMaHHON MEpPHI yria, BRIUUCIATH ILIOMAAb Kpyra u
ero yacreil. [lonumare cmbica yucia m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIICHNH MPAKTHYECKUX 3aJad. 3HaTh MCTOPUYECKHUE CBENCHHUS 00 H3MEpEHUU
JUIMHBI OKPYKHOCTH U IUIOIIAAN Kpyra.

Nmers mnpencraBieHue O TMpeoOpa3OBaHUM TUIOCKOCTH, O JIBUKCHUSX.
HaxomuTe ocu, TEHTpHl cUMMETpu#M QUTYp, IEHTPHl TMOBOPOTA, HAXOIWUTH
KOMIIO3UIIMU MPOCTEUIINUX MpeoOpa3zoBanuil. [IpuMeHATh ABUMKEHUSI NIOCKOCTU
[IPY PELICHUU T€OMETPUUECKUX 3a7a4.

[IprMeHATh MOMYyYEHHBIE 3HAHHS HA MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJIEIIN JJIS 337124 PEAIbHOM KU3HU U NMPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHEM TMOJO0HS U TPUTOHOMETPHYECKUX (YHKIMK (TOIB3YsICh, TIE
HEOOXO0AMMO, KaTbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undposbie
Ne n/m P Konrpoiabubie | IIpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Hauana reomerpuu. [Ipocreimme
1 reoMerpuueckre (pUrypsl U X cBoiicTBa 28 1 brbmmorexa [OK
p P ’ https://m.edsoo.ru/78c146¢c4
N3mepenune reoMeTpuIecKuX BETHIUH
bu6moreka [IOK
2 T 19 1
PeYTOTbHHEH https://m.edsoo.ru/78c146¢c4
3 [TapamnensHocTh. CymMa yriioB 15 1 bubmuorexa [JOK
MHOTOYTOJIbHUKA https://m.edsoo.ru/78c146c4
4 [IpsiMOyTOIBHBIE TPEYTOTBHUKH 7 bubmorexa TOK
PAMOYT peyr https://m.edsoo.ru/78c146c4
bu6mmoreka [IOK
> T'eometputiccine HepapeHcTsa ° 1 https://m.edsoo.ru/78c146c4
OkpyxHOCTb. ['eoMeTpruecKre MecTa
6 To4eK. [locTpoeHus: ¢ TOMOIIBIO UPKYIIS 18 1 bubmorexa HOK
T p HIBIO THPICY. https://m.edsoo.ru/78c146c4
U JTUHEUKH
7 [ToBTOpEHUE, 0000IICHNE, 10 1 bubnunoreka [JOK
cUCTEMAaTU3alys 3SHAaHUH https://m.edsoo.ru/78c146¢c4
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME



https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4
https://m.edsoo.ru/78c146c4

8 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm KonrtpoJsbubie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
. bubnuorexa [JOK
1 q 22 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
2 Tonotue 16 1 https://m.edsoo.ru/a5cb98eb
bu6moreka [IOK
I1 1 1
3 FOTHa® 6 https://m.edsoo.ru/a5cb98eb
4 Teopema IIudaropa n Hauana 18 1 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CBS3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
[ToBTOpEeHMEe, 0600IIEHNE, CHCTEMATH3AITIS bu6mmoreka [IOK
6 . 10 1
3HaHUU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

Kosaun4vecTBO 4yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrposbnsie | IIpakTnyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 P 22 1
CLICHHE TPEYTONBHHIOB https://m.edsoo.ru/dddde230
bubmmoreka [{OK
2 Tonoue Tpeyronbimkos 12 ! https://m.edsoo.ru/dddde230
bu6moreka [IOK
M 1 1
3 CTOA XOOpAHHaT 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
4 Bexropet 20 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> JUTHHa OKPYKHOCTH H IIOUIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
6 10
JBHKeHHA I0CKOCTH https://m.edsoo.ru/dddde230
7 [ToBTOpEeHuE, 0600IICHNE, 12 1 bubnunoreka [JOK
cUcTeMaTu3aIys 3SHaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10
- 102 6 0

I[TPOTPAMME



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Nen/m | Tema ypoka Kontpoubnbie | IIpakTHyeckune Aata tHpopsie
Bcero H3y4eHHUsi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 [TapamrenorpaMmM, ero Npu3HAaKu U 1 109 bubnuorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
5 [TapamenorpaMM, ero Npu3HAaKu U 1 4.09 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 5 09 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 HapflnnenorpaMM, €ro MPU3HAKU U 1 8.09 bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 11.09 bubnuoreka [IOK
CBOMCTBa https://m.edso0.ru/4823807b
6 [IpsiMoyroasHUK, poMO, KBaApaT, UX 1 12.09 bubnuoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
7 [IpsiMoyroapHUK, pOoMO, KBaApaT, uX 1 15.09 bubnuoreka [JOK
MpPU3HAKU U CBOMCTBA https://m.edso0.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBapaT, ux 1 18.09 bubnuoreka [JOK
MpPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 Bxoanasi KOHTpPOJILHAsI padoTa 1 1 19.09
10 [IpsiMoyroapHUK, pOMO, KBapaT, UX 1 2209 bubnuoreka [IOK
IIPU3HAKU U CBOMCTBA https://m.edsoo0.ru/a6373aa2
11 CpenHssg TuHUSA TPEyroJIbHUKA 1 25.09 Et?r?s?;;f:(;(sifr?}éelbcbbb



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb

bubmuoreka [JOK

12 26.
CPeAsis IMHIL TPeYTObHIKa °.09 https://m.edsoo.ru/6b23a4c3
13 Tpaneuus. PaBHOGenpeHHas 29 09 bubnuorexa [JOK
Tparenus, e€ CBOUCTBA U IPU3HAKH ' https://m.edso0.ru/d61aa9d2
14 Tpaneuus. PaBHOGenpeHHas 510 bubmorexa [IOK
Tparenust, e€ CBONCTBA U NPU3HAKH ' https://m.edso0.ru/17f960ca
bubmmoreka [IOK
15 II 3.10
PAMOYTOJIbHAS Tparenus https://m.edso0.ru/3375c8f3
bubmmoreka [IOK
16 C 6.10
i https://m.edso0.ru/7963a7f5
bu6moreka [IOK
17 T () 9.10
eopema Tareca https://m.edsoo.ru/342ea505
bu6moreka [IOK
1 T () 10.10
8 eopema Tareca https://m.edsoo.ru/a2402d2b
TeopeMa 0 mpONMOPLUHOHATIBHBIX bubnuoreka [IOK
19 13.10
OTpe3Kax https://m.edsoo.ru/b62d4c47
TeopeMa 0 MpONOPUHOHATIBHBIX bubnuoreka [IOK
20 16.10
OTpe3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [JOK
21 17.10
Lerrrp Macc TpeyrobHiica https://m.edsoo.ru/9chcfo6e
bubmuoreka [JOK
22 - 20.10
LleHTpastbHO-CHMMETPHHHEIC PUIYpLI https://m.edso0.ru/8578076a
KounrtpoJsbHas padora no reme bubnunoreka [JOK
23 " 23.10
"YeThIpéXyroabHUKU'" https://m.edsoo.ru/bed0fof3
24 ITonsaTtue VHJIOIJlaIlI/I. CaoiicTBa 2410
TIonaiel reoMeTpuueckux puryp
o5 ITonarue mnomanu. CBoiicTBa 6.11

IUIOIIAJIe FeOMETPHUECKUX PUTYp



https://m.edsoo.ru/6b23a4c3
https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3

26

[Ipocreiimme GopmyIbl s TUIOIA TN
TPEYroJIbHUKA, apajuieorpamMma,
pomOa u Tpamnenuu

7.11

27

[Ipocteiimme GopMy:bl AT TUIOMAAN
TPEeyroJbHUKA, apaJlIeIorpaMma,
pomOa u Tpamnenuu

10.11

28

[IpocTeitmme GopMyIbl s IIOMIAIN
TpPEeYroJibHUKA, apajieJIorpaMma,
pomba u Tpanenun

13.11

29

[IpocTeitmme GopMyIIbl A5 TIOMIAIN
TpeyrojbHUKa, MapajienorpaMmma,
pomba u Tpanenun

14.11

30

[IpocTeitmme GopMyIIbl A5 TIOIIAIN
TpeyrojbHHUKa, MapajienorpaMmma,
pomba u Tparnenuu

17.11

31

[IpocTeitmme GopMyIIbl AJIs TIOMIAIN
TpeyrojbHHUKa, MapajienorpaMmma,
pomba u Tparnenuu

20.11

32

[IpocTeitmme GopMyIIbl IS IIIOIIA N
TpeyrojbHUKa, MapaienorpaMmma,
pomba u Tparnenuu

21.11

33

[Ipocreiimume GpopmyIbl A7 TIIOMIATN
TpeYroJjbHUKa, MapajienorpaMmma,
pomba u Tparneuuu

24.11

34

[Ipocreiimme Gopmynbl A7 TIIOMIATN
TpeyrojbHUKa, MapajienorpaMmma,
pomba u Tpanenuu

27.11

35

Teopema I1udaropa

28.11




[Tpumenenne teopems! [Iudaropa npu

36 1.12
pelIeHUN TPAKTUYECKUX 3a/1a4
37 [Ipumenenue teopemsl [Iudaropa npu 412
pelIeHUN TPAKTUYECKUX 3a1a4 '
38 [Ipumenenue teopemsl [Iudaropa npu 517
pelIeHUN TPAKTUIECKUX 3a1a4 '
39 [Ipumenenne teopemsl [Iudaropa npu 8.1
pelIeHUN TPAKTUYECKUX 3a1a4 '
IIpomekyTOouHAasi aTTecTanus 3a
40 P y 1 11.12
nepBoe MmoJayroaue
IIpumenenne Teopemsl Iludaropa npu
41 P p Garopa 1p 12.12
peIIeHUN TPAKTUIECKUX 3a71a4
IIpomopimoHaIbHEIC OTPE3KH B
42 POTIOPH P 15.12
NPSAMOYTOJIbHOM TPEYTrOJIbHUKE
IIponopimoHanbHBIE OTPE3KHU B
43 POTIOPH P 18.12
MPSAMOYTOJIbHOM TPEYTOJIbHUKE
IIponopuroHanbHBIE OTPE3KHU B
44 pornopi p 19.12
NPSAMOYTOJIbHOM TPEYTOJIbHUKE
IIponopuroHanbHBIE OTPE3KHU B
45 POTIOPI P 22.12
NPSAMOYTOJIbHOM TPEYTOJIbHUKE
IIponopuroHanbHEIE OTPE3KHU B
46 POTIOPI P 25.12
MPSIMOYTOJIbHOM TPEYTOJIbHUKE
IIponopuroHanbHEIC OTPE3KHU B
47 POTIOPI P 26.12
MPSIMOYTOJIbHOM TPEYTOJIbHUKE
48 IToiobue TpeyrobHUKOB, 2912 bubnuoreka [IOK
K03 GUIMeHT Toa00us ' https://m.edso0.ru/19400684
[TomoOue TpeyroabLHUKOB, bu6mmoreka [JOK
49 JlobHe Tpeyr 12.01 i

K03 GUIMeHT Toa00us

https://m.edsoo.ru/21ebb50b



https://m.edsoo.ru/19400684
https://m.edsoo.ru/21ebb50b

bubmuoreka [JOK

II 15.01
S0 PH3HAKH 0A00HA TPEYrOILHIKOB >0 https://m.edsoo.ru/bbf2c3a6
bubmmoreka [{OK
16.01
o1 [Tpu3Haku moo0us TPEYTrOIBHUKOB 6.0 httos://m.edsoo.ru/8db11FF7
bubmmoreka [{OK
II 19.01
52 PH3HAKH 000 TPEYrOILRIKOB 20 https://m.edsoo.ru/9ed11d5b
bubmmoreka [{OK
22.01
>3 TpusHaKit 000K TPeYTOILHHUKOB 0 https://m.edso0.ru/152d2193
bubmmoreka [IOK
23.01
>4 TpusHakit 000K TPeYroILHIKOB 30 https://m.edso0.ru/23dc95f1
bu6moreka [IOK
I1 26.01
% PHSHAKH OJ00HS TPCYrOIEHHKOR 00 https://m.edso0.ru/8d1d9d16
56 [Ipumenenne moo00us MPU PEIICHUH 29 01 bubmuorexa [JOK
NPaKTUYECKHX 337124 ' https://m.edsoo.ru/d97bf297
[IpuMenenne moo00us IPH PEIICHUH bubnuoreka [IOK
57 30.01
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
[IpuMenenne moo00us PH PEIICHUH bubnuoreka [IOK
58 2.02
MPaKTUYECKUX 3a7a4 https://m.edso0.ru/e0d80738
59 [IpuMeHnenne moao0us pU PEIICHUH 502 bubnuoreka [JOK
MPAaKTUYECKUX 3a7a4 ' https://m.edsoo.ru/cacel7d8
60 [Ipumenenue moAoOUs MPU PELICHUH 6.02 bubnuoreka [JOK
MPaKTUYECKUX 3a7a4 ' https://m.edsoo0.ru/8717ee6a
61 [Ipumenenue moAoOUs MPU PELICHUH 9.02 bubnnoreka [JOK
MPaKTUYECKUX 3a7a4 ' https://m.edso0.ru/d9159d9d
BBenenue noHaTus npeoodpazoBaHusl bubnuoreka [IOK
62 12.02
moA00us 1 MoA0OHBIX (UTYp https://m.edsoo.ru/aaf7e944
63 IHousatue mmomanu. CBoiicTBa 13.02 bu6mmoreka [JOK

IUIOIIAJIe TeOMETPHUECKUX HUTYp

https://m.edsoo.ru/89c3236d



https://m.edsoo.ru/bbf2c3a6
https://m.edsoo.ru/8db11ff7
https://m.edsoo.ru/9ed11d5b
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/5b21c5aa
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/8717ee6a
https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/89c3236d

bubmuoreka [JOK

64 11 S 16.02
JIOLAAN NOAOGHEIX (Hryp https://m.eds00.ru/37a176c0
bubmmoreka [{OK
65 11 § 19.02
O MONOGHEIX GHTYP https://m.edso0.ru/6004265a
bubmmoreka [{OK
66 11 S 20.02
O MONOGHEIX GHTYP https://m.edsoo.ru/596ald0e
CuHyc, KOCHHYC, TAHT'CHC U
67 KOTa}I,{FCHC OCTy OTO yrjia 26.02 bubmorexa HOK
poro yT ' https://m.edsoo.ru/f636delf
NPAMOYTOJIBHOTO TPEYTrOJIbHUKA
Cunyc, KOCHUHYC, TAHT€HC U
68 KOTaHI'€HC OCTPOI0 yria 27.02 bubmorera [JOK
poro yT ' https://m.eds00.ru/9732274d
NIPSAMOYI'OJIBHOTO TPEYTrOJIbHUKA
Cunyc, KOCHUHYC, TAHT€HC U
69 KOTaHTEHC OCTPOTO yria 2.03 bubmorera [JOK
poro yr ' https://m.eds00.ru/e6458963
MPSMOYTOJIBHOTO TPEYTOJIbHUKA
70 Tpuronomerpudeckue GyHKITUN 5 03 bubnuoreka [IOK
yrioB B 30°, 45° u 60° ' https://m.edso0.ru/0b18fc61
71 Tpuronomerpudeckue GyHKITUN 6.03 bubnuoreka [JOK
yriioB B 30°, 45° u 60° ' https://m.edsoo.ru/eb691e04
79 Tpuronomerpudeckue GyHKIIUN 9.03 bubnuoreka [JOK
yriioB B 30°, 45° u 60° ' https://m.edsoo.ru/8b93cfba
KonTpoabHasi padora mo reme
73 "Ilomo0HbIe TPEYTOJIbLHUKH T 12.03 bubmnorexa [IOK
y ' https://m.edsoo.ru/c35f544d
Ha4yajia TpUroHomerpun''
bu6mmoreka [JOK
74 B 13.03
HHCAITHBIC H IEHTPAIBHBIC YR https://m.edsoo.ru/a3fobeld
75 BrivcaHHBIE M IEHTPANIBHBIE YTJIbI 16.03 Bubmmorexa LIOK

https://m.edsoo.ru/d8638f34



https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/c35f544d
https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34

bubmuoreka [JOK

76 BrucanHble ¥ LIEHTPAIbHBIEC YIIIbI 19.03 https://m.edsoo.ru/2383022¢

77 Yron mexay KacaTeJIbHOM U XOpJ0i 20.03 brbamorexa LOK
https://m.edsoo.ru/5ee2a7d4

. . bubnuorexa [JOK
78 Yron mexay KacaTelIbHOU U XOpI0i 23.03 https://m.e dSO(])_.[ru /05f10573

bubnuorexa [JOK
79 VYriael MeXIy XOpIaMHu U CEKYIIUMU 26.03 https://m.e dSO(])_.[ru 176631627

bubnuorexa [JOK
80 VYTibl MEXIY XOpJlaMU U CEKYITUMU 27.03 httos://m.e dSO(])_.II’U 14829510

81 BnncaleHe W OIMCaHHBIC 6.04 bu6moreka [IOK
YEeTBIPEXYTOJIbHUKH https://m.edsoo.ru/a9fbd79b

82 Brincannbie 1 ONTMCaHHBIC 9.04 bu6moreka [IOK
YETBIPEXYTOJIbHUKHU https://m.eds00.ru/396250fc

83 CBolicTBa M MPU3HAKUA BIUCAHHOTO 10.04 bubnuoreka [IOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/ec94e892

84 CBolicTBa M MPU3HAKUA BIIMCAHHOTO 13.04 bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/ch69a011

85 CBolicTBa M MPU3HAKUA BIMCAHHOTO 16.04 bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edso00.ru/012ee582

86 CBoiicTBa M IPU3HAKU BIMCAHHOTO 17.04 bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/al5549ea

87 B3anmHoe pacrionoxeHue 1Byx 20.04 bubnunoreka [JOK
OKpYXHOCTEHN https://m.edsoo.ru/1echc886

88 B3aumHoe pacnonoxenue IByx 23.04 bubnuoreka [IOK
OKpYKHOCTEN https://m.edsoo.ru/c0dc264b

89 Kacanne okpyxHocrein 27.04 bubmmorexa [JOK

https://m.edsoo.ru/861dfd7f



https://m.edsoo.ru/2383022e
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b
https://m.edsoo.ru/396250fc
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
https://m.edsoo.ru/a15549ea
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https://m.edsoo.ru/861dfd7f

bubmuoreka [JOK

90 Kacauue ok ocTel 30.04
i pyAHoCTeR https://m.edsoo.ru/c024ef14
01 OO6mue KacaTeIbHBIC K IBYM 4.05 bubnuorexa [JOK
OKPYKHOCTSIM ' https://m.edso0.ru/132b4ef6
92 IIpoMe:xxyTOYHAs aTTecTALIUA 32 205 bubnuorexa [JOK
BTOpOE MOJIyroaue ' https://m.edso0.ru/f089efb9
IToBTOpenue u 0000mmenne. Penenne
93 3a5a4 II)/IJ'IJ'IIOCT 154 o WX CBS3U 8.05 bubmmorera [TOK
AT pHpyIom ' https://m.edsoo.ru/b41c27f9
MC)KI[y pa3J'II/I‘-IHBIMI/I TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
94 3a51a4, WUIKOCTPU [IUX CBA3U 11.05 bubmorexa LOK
’ PHpPYIO ' https://m.edsoo.ru/f64cb9ch
Me>1<)1y paSJ’II/I‘—IHBIMI/I TEMaMH Kypca
[ToBTOpenue u o6obmenue. Pemenne
95 3a/1a4, WIIIOCTPH HUX CBSI3U 14.05 bubmmorexa [OK
At pHpyIom ' https://m.edso0.ru/60294349
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6odmenHue. Pemenne
96 3a/1a4, WIUIIOCTPH HUX CBSI3U 15.05 bubmmorexa [OK
At pupyIom ' https://m.edsoo.ru/a9db1f7a
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6o6menue. Pemenue
97 3a7a4, WUIFOCTPU UX CBS3U 18.05 Eubmorexa HOK
At PHpYIOt ' https://m.edsoo.ru/ae5f890d
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
98 3a7a4, WUIFOCTPUPVIOLINX CBI3U 21.05 bubmmorexa [IOK
Jad, PHUPYIOIT ' https://m.edsoo.ru/d0233fa0
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
IToBTOpenue u o6oOmmenue. Pemenne
bu6mmoreka [JOK
99 3a]1a4, WJUIIOCTPUPYIOIIMX CBSA3H 22.05

MCKAY pa3JIMYHbIMU TCMAMH KypCa

https://m.edsoo.ru/ccaeedb0



https://m.edsoo.ru/c024ef14
https://m.edsoo.ru/132b4ef6
https://m.edsoo.ru/f089efb9
https://m.edsoo.ru/b41c27f9
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0
https://m.edsoo.ru/ccaee9b0

[ToBTOpenue u o6o0menue. Pemenne

100 1 25 05 bubmuoreka [JOK
3ajiat, HLTIOCTPUPYIOLIIX CBA3H ' https://m.edsoo.ru/1d3424f4
Memny pa3HHqHBIMH TECMaMHU Kypca
IT 606 .P

o OBTOpEHHUE 1 0000IIeHUE ;I;IGHH@ , o BuGmorexa [IOK
3ajiat, HULTIOCTPUPYIOLIIX B ' https://m.edsoo.ru/775efa2f
Memny pa3HHqHBIMH TECMaMHU Kypca

1o [ToBTOpenue u 0606meHue. Peenue . oo Butmorexa LOK
3ajiat, HTIOCTPUPYIOLIIX CBA3H ' https://m.eds00.ru/09166b3d
MC)KI[y paSJ'II/I‘-IHBIMI/I TEMaMHUu Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME



https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

7 KIIACC

Kox

NpoBepsieMoro

pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOTO 00111er0 06pa3oBaHus

6

I'eomerpus

6.1

PacriozHaBaTh W3ydeHHbIE T'€OMETpUUYECKHE (UTYpBI, OMNpEeneisaTh HUX
B3aMMHO€ paCIOJIOKEHUE, H300paxaTb TIeoOMEeTpUYECKue (QUrypsl,
BBIINIOJIHATE YEPTCKU IO YCIOBHUIO 3aJjavu. I/ISMGPSITI) JIMHEWHBIE H
YIJIOBBIC BCJIMYWHBI. Pemars 3aaa4v Ha BBIYHUCICHHUEC NJIMH OTPE3KOB U
BCJIMYMH YI'JIOB

6.2

Jenate rpyOyl0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEUYHMH MPEIMETOB B
peaIbHOM JKU3HH, pa3MepOB MPHUPOAHBIX 00bEKTOB. Pasnnuarh pazmepsl
3THX 00BEKTOB MO MOPSAIKY BETUUNHBI

6.3

CTpouThb YepTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaThbcsi MpHU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBa paBHOOEAPEHHBIX TPEYrOJbHUKOB MPU PELICHUH
3a1au

6.5

[IpoBoauTh JIOTUYECKHE paccyXaeHus c HCII0JIb30BAHUEM
reOMETPHUECKUX TEOPEM

6.6

Ilonp30BaThCs IIPpU3HAKaMH PABCHCTBA MPAMOYI'OJIBHBIX TPEYIrOJIbHUKOB,
CBOMCTBOM MCJHAaHBbI, HpOBGI[éHHOﬁ K THUIIOTCHY3C IMPAMOYT'OJIBHOI'O
TPEYroJbHUKA, B PpCIICHUHU I'COMECTPHUICCKUX 3ada4

6.7

Onpenenars MapaiebHOCTh MPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE
obpa3yer ¢ HUMH cekymas. Onpenensrh MapaieIbHOCTh MPSMBIX C
MOMOIIBI0 PAaBEHCTBA PACCTOSIHUNA OT TOYEK OJHOM MPSIMON 10 TOYEK
JIpYrou mpsiMoin

6.8

Pemars 3a7aumn Ha KJIeT4aTon 6YM8.F€

6.9

HpOBOI[I/ITL BBIYMCJICHUA U HAXOJUTHh YHUCIOBBIC U 6y1(BeHHLIe 3HAa4YCHUA
YrJIOB B TCOMETPUUYCCKUX 3a/ladyaX C HCIOJIb30BAHUCM CYMMBI YIJIOB
TPEYIrOJIbHUKOB U MHOT'OYT'OJILHUKOB, CBOMCTB YIJ10B, 06pa3OBaHHBIX npu
IepececyeHun JABYyX  IHapaJUICIbHBIX  HIPSAMBIX CeKymeﬁ. Pemiats
IMPAKTHUYICCKUC 3a1a4U1 Ha HAXOKACHUC YITIOB

6.10

Bnagers NOHATHEM T€OMETPUYECKOTO MECTa TOUEK. YMETh OINPENEIISTH
OUCCeKTpUCY yIia M CEPEeIUHHBIM MNEpHeHIUKYIIp K OTpPe3Ky Kak
TFE€OMETPUUECKHUE MECTa TOUEK




6.11

DopMyIMpPOBATH ONPEIAECIICHUS OKPYKHOCTH U Kpyra, XOpAbl U JIHaMeTpa
OKPYXXHOCTH, IIOJIb30BaTbCAd HMX CBOWCTBAMHU. YMETb INPUMEHATh 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4

6.12

Bnaners noHsATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHHUKA OKPYKHOCTH, YMETh
HaxoauTh ¢ meHtp. [lob3oBarbes (hakTaMu O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYrOJIbHHUKA MEPECEKAOTCA B OJHOW TOYKE, U O TOM, YTO
CEepEAUHHBIC MEPIICHANKYISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAKOTCSA
B OJTHOM TOYKE

6.13

BitageTs noHsATHEM KacaTenbHOM K OKPYKHOCTH, TI0JIb30BaThCS TEOPEMOM
0 NEPHEHAUKYIIPHOCTH KacaTeIbHOW U pajnyca, IPOBEAEHHOTO K TOUKE
KacaHus

6.14

ITonp30BaThCs HpOCTCfIIHHMPI TCOMETPUUCCKUMU HEpaBCHCTBAMH,
IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

[IpoBOANTE OCHOBHBIE TE€OMETPUYECKHE TIOCTPOCHUS C IOMOIIBIO
LHAPKYJIS U JTUHENKA

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHBIC BUJbI tleTIJIpéXYI"OJ'H:HI/IKOB, HUX DJJICEMCHTHI,
M0JIH30BaThCI UX CBOMCTBAMH IIpu pCUICHNH I'€COMETPUUCCKUX 3aaa4

6.2

[IpuMeHsTh CBOIICTBA TOUKH MIEpEeCceUeHUs MeIUaH TPEYroJibHUKA (LIEHTpa
Macc) B pelIeHUH 3a]1a4

6.3

Bnagerp mnoHaTHeM cpenHeW JMHUM TPEYrojJbHUKAa M TpameiuH,
MPUMEHATh WX CBOWMCTBA MpU pEIICHHH T'E€OMETPUYECKHX 3aj1ad.
[Tonb3oBatbest Teopemort Pajeca U TEOpeMOl O MPOMOPIUOHATIBHBIX
OTpe3Kax, IPUMEHSATh UX Ui PEIICHUs TPAKTHUECKUX 33124

6.4

HpI/IMeHHTL IIPpU3HAKH Jaepi(e} ous TPECYTrOJIbHUKOB B PCUICHHUHA
TCOMCTPUYCCKUX 3a1av

6.5

ITonb3oBaTtbes Teopemoii ITudaropa s peuieHHs T€OMETPUUECKUX H
MIPaKTUYECKUX 3a1a4. CTpPOUTh MaTEMaTHYECKYIO MOJEINb B IPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JIENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI

6.6

Bnagers noHATHAMH CHHYCa, KOCHHYCa MW TaHI'€HCa OCTpPOro yrijia
IpAMOYT'OJIbHOTO TPCYroJIbHUKA. Ilonp30BaThbCsa TUMHU IOHATHSAMHU IJIS
PCHICHUA MMPAKTUYCCKUX 3adaY




6.7

Boruucasate  (paznuyHbIMH - CIIOCOOAMM) IUIONIA/Ib TPEYroJbHUKA U
IUIONIAJM  MHOTOYTOJIbHBIX  (uryp (MmMOdB3ysAch, T/A€ HE0OX0IUMO,
KaJIbKYIATOpOM). [IpuMeHsATh MNONy4yeHHbIE YMEHUS B MPAKTUYECKUX
3aa4ax

6.8

BirageTs nOHATUSMM BIMCAHHOTO M LEHTPAJIBHOIO yIjla, MCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJlaX, yrilax MeXAy XopJAaMu (CeKyLIUMHU) U yriie
MEK/ly KacaTeJIbHOW U XOPJIOM IPU PELICHUH N'€OMETPUYECKUX 3a/1a4

6.9

Biagetp DOHATHEM  ONHCAHHOIO  YETBIPEXYI'OJIBHHMKA, IPUMEHSTH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PELICHUH 3a]a4

6.10

[IpumeHsT,  TNONMy4YEHHBIE 3HAHUS HAa  TpPaKTUKE —  CTPOUTh
MaTeMaTH4YeCKUe MOJAENU JJs 3a7ad peajbHOW XU3HU M TPOBOIUTH
COOTBETCTBYIOILIME  BBIYUCIEHUS C  NIPUMEHEHHEM  [0J00UsH
TPUTOHOMETPUH (IIOJIB3YSICh, IJI€ HEOOXOAUMO, KAJIbKYJISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (DYHKIIMU OCTPBHIX YIJIOB, HaXOIHWTh C UX
MOMOIIBIO  pa3jMyYHBIC AJIEMEHTHl NPSIMOYTOJBHOTO TPEYroJbHUKA
(«pemieHue MPSIMOYTOJBHBIX TPEYroJbHUKOBY). Haxoauth (¢ MOMOIIBIO
KaJbKYJISITOPA) JAJTMHBI M YIIIBI U HETaOIMYHBIX 3HAYCHUH

6.2

[Tonb3oBatbes dbopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM Ui HAXOXKJIEHUS COOTHOLICHUI
MEXAYy TPUTOHOMETPUYECKUMU BEIMUUHAMU

6.3

Hcnons30BaTh TEOPEMBbI CHHYCOB H KOCHHYCOB I HaXOXIACHUA
PAa3JIMIHBIX JBJIEMCHTOB TPCYrOJIbHHUKA («pemeHne TpeyTOJ'ILHI/IKOB»),
IIPUMCHATD UX IIPHU PCHICHUH I'COMCTPUYCCKUX 3ada4

6.4

Brnagerp mnoHATHSMU TpeoOpa3oBaHUS TMOAOOMS, COOTBETCTBEHHBIX
37eMeHTOB NOJ00HBIX ¢Quryp. [lonb3oBaThcsi cBOWCTBAMHU MOJOOHS
MIPOU3BOJILHBIX (PUTYp, YMETh BBIYHMCIATH JUIMHBI U HAXOJIUThH YIJIbl Y
nofoOubIx uryp. I[IpumeHsSTH cBOWCTBA TOAOOMS B MPAKTUYECKUX
3a/1a4ax. YMeTh MPUBOAUTE MPUMEPHI TOJOOHBIX (PUTYp B OKpYKAIOIIEM
MHpE

6.5

ITonp30oBaThCs TE€OpEMaMH O IMPOU3ZBCACHHU OTPE3KOB XOpHA, O
NMPOU3BCIACHUH OTPC3KOB CCKYIIUX, O KBAApPATEC KacaTeJIbHOMN

6.6

ITonp30BaThCs BCKTOpaMU, IOHUMATb UX FCOMeTpI/I‘-IeCKI/Iﬁ n (bI/IBI/I‘-ICCKI/II\/'I
CMBICJI, IPUMCHSTH UX B PCIICHUH I'COMCTPHUICCKUX U (I)I/I3I/I‘1IGCKI/IX 3aaay.




[IpumeHATH CKaNApHOE MTPOU3BEAECHUE BEKTOPOB I HAXOXKACHUS JJIMH U
YIJIOB

Ilonp30BaThCs MCTOAOM KOOpAMHAT Ha IUIOCKOCTH, IMPUMCHATH €ro B

6.7 PELIEHUU T€OMETPUUECKHX M TIPAKTUYECKHX 337124
Bnagers  NMOHATUSAMM — NPABUJILHOIO  MHOTOYIOJBHHMKA,  JUIMHBI
6.8 OKDPY)KHOCTH, JUIMHBI JIyTd OKPY)KHOCTH W PaJMaHHON MEPHI YIiia, yMETh
' BBIYMCIIATL IUIOMAAL KPyra W ero uacreil. [IpUMEHSTh MOJIydEHHBIE
YMEHHUS B IIPAKTUYECKUX 3a/1a4ax
6.9 HaxomuTh OCH WJIM LEHTPBI CUMMETPUH (DHUIYp, MIPUMEHSTH JBUIKEHUS
' TUIOCKOCTH B MPOCTENIIHNX CIydasx
[IpuMeHATH  TIOJy4YEHHBIE 3HAHMA HAa  NPAaKTUKE —  CTPOMTH
MaTeMaTHYECKHE MOJEIN I 3a]a4 PeajbHOM JKM3HH W IIPOBOJIMUTH
6.10 COOTBETCTBYIOIIME  BBLIYMCIEHHS  C  NPUMEHEHMEM  IOJ00HSH

TPUTOHOMETPUUECKUX  (QYHKUMHA  (HOJB3YsICh, TJ€  HEOOXOAMMO,
KaJIbKYJIATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEeHT COepP:KAHUSA
6 I'eomerpus
HavaneHple nonstus reomerpun. Touka, mpsiMasi, OTpE3OK, Jiyd. Yros. Buabl
6.1 yrioB. BeprukambHble M CMexXHbIE yrubl. buccekrpuca yrima. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHUKYASIPHOCTD MPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBA oceBOi cuMMeTrpuu. [Ipumepsl
' CHMMETPHH B OKPYXKAIOIIEM MHUPE
6.3 OCHOBHBIE TOCTPOEHHUSI C MOMOIIBI0 IUPKYIS M JUHEUKH. TpeyroibHHK.
' BricoTa, meaunana, OuccekTpuca, UxX CBOMCTBA
6.4 PaBHOOepeHHBIN M paBHOCTOPOHHUN  TpeyroibHuUKH.  HepaBeHcTBO
' TPEYroJbHUKA
6.5 CpoiicTBa U MpU3HAKK PaBHOOEIPEHHOTO TpeyroyibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTrOJBHUKOB
6.6 CBolicTBa M MPHU3HAKK MApaJUIEIbHBIX NpAMBIX. CyMMa yrioB TpeyroJibHUKA.
' BuemHue yriel TpeyrojbHUKa
[IpsimoyronpHbIli  TpeyroJbHUK. CBOMCTBO MEOUAHbl  MPSMOYTOJBHOIO
6.7 TPEYrOJbHUKA, MPOBENEHHOW K  rumnoreHy3e. IIpusHakm  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsMOYrobHBIN TPEYroJabHUK ¢ yriioM B 30°
HepaBeHcTBa B reoMeTpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JIOMaHOM, TeopeMa O OoJibllieM yriie W OOJIbIIe CTOPOHE TPEYrOJbHUKA.
IlepnenuKyIsp 1 HAKJIIOHHAS
6.9 I'eomerpuueckoe Mecro TOoYeK. buccekrpuca yriia W CEpeIMHHBIN
' NEPIIEHIUKYIAP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOYEK
6.10 OKpyXHOCTb U KpyT, XOpJla U IMaMeTp, UX CBOMCTBA. B3auMHOe pacnosoxeHue
' OKpYKHOCTH U npsimoii. KacarenbHast 1 cekylas K OKpyKHOCTH
6.11 OkpyXHOCTb, BINMCAaHHas B yroj. BmnmcaHHas W onucaHHas OKPYKHOCTHU
' TPEYroJIbHUKA
8 KIIACC
Kon IIpoBepsieMblIii 3JIeMEHT COAECPKAHUS
6 I'eomerpus
6.1 UYerplpéxyroybHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA




6.2 [IpsiMOyroabHUK, poMO, KBapaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpamenus, e€ CBOWCTBA M MpHu3HaKku. [IpsmoyronbHas
Tpaneuus
6.4 Meron ynBoenus Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u
' TEOPEMA O MPOIIOPIMOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Tomobue TpeyronpHUKOB, KO3 ¢umueHT moxodus. [IpusHakum nOHOOUS
' TpeyroJibHUKOB. [IprMeHeHre noo0us MPH PeICHUH TPAKTUIECKUX 3a1a4
6.7 dopmyIibl IS TUIOMIAAN TPEYroJIbHUKA, TapallieiorpaMmma, poM0a U Tparnenuu
6.8 CpoiictBa momaneil reomerpuueckux ¢uryp. OrtTHomeHue TUIOmAAEH
' NO00HBIX GUTYD
6.9 Brruncnenue miaomaneil TpeyroJbHUKOB M MHOTOYIOJIBHMKOB Ha KJIETYATON
' Oymare
6.10 Teopema Iludaropa. IIpumenenune Tteopemsl Iludaropa mnpu peueHun
' MPaKTHYECKHX 33719
CuHyc, KOCHHYC, TaHT'€HC OCTpPOTO yrjla MpsIMOYTOJBHOIO TpPEeYrojbHHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpuyeckue (GyHKIMH
yriioB B 30°, 45° u 60°
6.12 BrnucanHnbie M HEHTpaIbHbBIE YIJIbI, YTOJd MEXIY KacaTeIbHOU M XOPAOU. YTkl
' MEX]ly XOpJaMH U CEKYIIUMHU
6.13 Brnucanubie u onMcaHHbIE YETHIPEXYTOJILHUKHI
6.14 B3anmuoe pacnonoxkenne AByX okpyxHoctel. Kacanue okpyxHocteit. O0rmue
' KacaTeJIbHbIE K IBYM OKPYXHOCTSIM
9 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
6 I'eomeTpust
6.1 Cunyc, xocunyc, tauresc yrios ot 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
' TOXAeCTBO. POPMYIIBI IPUBEICHHS
6.2 Pemenne TpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Perienue
' IIPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CHHYCOB
6.3 IIpeo6pazoBanue nogoous. Ilogo6ue cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 MpOM3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, uinHa (MO/AYJb) BEKTOpa, COHANpPABIECHHbIE BEKTOPHI, IPOTUBOMOI0XKHO
6.5 HaIIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omnepaluuy HaJ BEKTOpamH. Pa3noxkeHue BEKTOpa IO JIBYM HEKOJIMHEAPHBIM
BEKTOpam




Koopnunatsl BekTopa. CkajlipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE IS

6.6 HAXOKJCHUS JUTMH U YTIIIOB
JlexapTOBBl KOOpAMHATBl HAa IUIOCKOCTH. YPaBHEHUs IPSAMON U OKPYKHOCTH B

6.7 KOOpAMHATAX, MEePeceYCHne OKPYKHOCTEH M MPSAMBIX. METOJl KOOpPAWHAT U €ro
MpUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKA

6.9 JnuHa okpyxHOCTH. ['pajycHas ¥ pajguaHHas Mepa yria, BEIYUCICHUE JJIHH TyT

' OKPY)KHOCTE
6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa
6.11 JIBIDKEHUSI TUIOCKOCTH W BHYTPEHHHE CHMMETpuH (uryp (dreMeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. IloBopoT




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEEOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
MPOBEPAEMOro
TpeOoOBaHUA

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 00ILIET0
o0pa3zoBanusi Ha ocHoBe ®I'OC

YMeHHe OonepupoBaTh IOHATHAMH: MHOXECTBO, IIOJMHOYKECTBO,
omepanuy HaJ, MHOXKECTBAMM; YMEHHUE OINEPUPOBaTh MOHATHSAMU: Tpad,
CBSI3HBIN I'pad, 1epeBo, LUKII, IPUMEHSTH UX NPHU PEIICHUH 3a/1a4; YMEHUE
HCIO0JIb30BaTh Ipauyueckoe MNpeACTaBIEHUE MHOXKECTB JJIsl ONMHCAHUSA
peaJIbHBIX NPOLIECCOB U SABJICHUH, IPU PEIICHNH 33]1a4 U3 JPYTUX yUEOHbIX
MIpEAMETOB

YMeHHe oInepupoBaTh IMOHATHSAMH: OIPEICIICHHE, aKCHOMa, TEOopeMma,
JI0Ka3aTelIbCcTBO; YMEHUE pPAaclo3HaBaThb WCTHHHBIE W JIOXKHBIE
BBICKA3bIBaHNs, NPHUBOJNUTH NPUMEPHl M KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHNS U OTPUIIAHUS BBICKA3bIBaHUI

VYMmenne ONICpUPOBAThH IMOHATHUAMHU: HATYpPaJIbHOC YHCIO, IMPOCTOC U
COCTaBHOE YHCIIO, AETUMOCTb HATYpaIbHBIX YHCEN, TPU3HAKHU JEIIUMOCTH,
1IeTI0€ YHCII0, MOTYJIh YHCIIa, OOBIKHOBEHHAS IPOOh U JeCATUYHAS APOOb,
CTaHJAPTHBIN BUJ YKCIIA, PALIMOHAIBHOE YKCIIO, UPPALIMOHAIBHOE YHCIIO,
apudMETHYECKU KBaJPATHBI KOPEHb, YMEHUE BBHITIOJHSITH JICHCTBUS C
YHClIaMU, CPaBHHUBATh U YIMOPSA0YMBATh YUCIIA, IPEJCTABIATh YUCIIA Ha
KOOPJMHATHOM MPSMOU, OKPYIJIATh YMCIIa; YMEHUE JIeNaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BHIYHCICHUN

YMeHue omnepupoBaTh MNOHATHUAMU: CTENEHb C LENbIM I0Ka3aTeseMm,
apudmeTnyecKuil KBaJpaTHBI KOPEHb, MHOTOYJIECH, aireOpanyeckas
Ipo0Ob, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHON CTETEHU OOJIbIIIe
€IMHUILIbI; YMEHHUE BBINOIHATH pacuéThl Mo (GopmysiaM, mpeodpa3oBaHUs
HENbIX, APOOHO-PALMOHANBHBIX BBIPAKEHHH U BBIPAKECHHUHN C KOPHSIMH,
pa3ioXKeHue MHOTOYJICHa HA MHOKUTENH, B TOM YHCJIE C UCTIOIb30BaHUEM
(hopMyI pa3HOCTH KBaIPaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH

YMeHue ONCpUpPOBaATh MOHATHAMH: YUCIIOBOC PABCHCTBO, YPAaBHCHUC C
OJTHOM nepeMeHHoﬁ, YUCJIOBOC HEPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ;
YMCHHUE PpCUIATh JIMHEMHBIE U KBaJApaTHBIC YpPaBHCHUA, ,[[pO6HO'
paduOHAJIBHBIC YpPABHCHHUA C OJIHOH HepeMeHHOﬁ, CUCTCMbBI JIBYX
JIMHEWHBIX ypaBHeHI/II\/’I, JIMHEHHbBIE HCPAaBCHCTBA MU HUX CHUCTEMBLI,
KBaJApaTHBIC n ,[[pO6HO'paI_II/IOHaJ'IBHLIC HCEPaBCHCTBA C OJTHOM
nepeMeHHoﬁ, B TOM YHUCJIC IIPU PCHICHNUU 3adaY U3 APYIrux MpeaIMeETOB U
MPaKTUYCCKUX 3a1avd; YMCHUC HCIIOJIb30BATh KOOPAWHATHYIO MPSIMYIO U
KOOPAUWHATHYIO IINIOCKOCTb JJIA I/I306pa)KCHI/I}I pCI_I_ICHI/Iﬁ ypaBHeHHﬁ,
HCPABCHCTB U CUCTCM




YMeHue onepupoBaTh HMOHATHUAMH: (YHKIUS, Tpaduk (QyHKIHH, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA, MPOMEXYTKH BO3pACTaHMUS,
yObIBaHUs, HauOoJbIllee M HaWMEHbIIEe 3HAueHHs (YHKLIWHU; yMEHHE
OTEPHPOBATh TOHATUAMHU: TpsiMasi MPONOPIHOHATIBHOCTH, JIMHEHHAS
¢bynkuus, KBaapatuyHas (yHKOHsS, oOpaTHas MPONOPLUHUOHAIBHOCTB,
napaboa, rurnep0oiia; yMeHHe CTPOUTH TpauKe PYHKIIHA, HCTIOIB30BATh
rpaduKy Ui ONpPEIENCHUS CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pemieHus 3a1ad M3 JAPYrux y4eOHBIX NPEAMETOB M PEaTbHOH KU3HH,
yYMEHHUE BBIpaXKaTh (POPMYIaMu 3aBUCUMOCTH MEXTy BETHUYNHAMHU

YMenmne OIICpUPOBATH IIOHATHUAMU. IIOCJIIEA0OBATCIIbHOCTD,
apudmeTnyeckas 1 TeoMeTpUyYecKas MPorpeccun; yMEeHUe HCI0JIb30BaATh
CBOMCTBA NOCIIEI0BATEIBHOCTEHN, (GOPMYIIBI CYMMBI U OOLIETO YjieHa IIPU
pelIeHny 3ajad, B TOM YHKCie 3aJad U3 JPYrux y4eOHBIX MPEIMETOB U
pEaTbHOM )KU3HU

YMenue pemaTh 33144 pa3HbIX TUIOB (B TOM YHUCII€ HAa IPOLEHTHI, JOIH
Y YaCTH, IBUYKEHUE, paboTy, IEHY TOBApOB U CTOMMOCTh OKYIIOK U YCIIYT,
HaJOru, 33Jayd M3 O0OJacTH YNpaBlIeHUS JHMYHBIMH M CEMEWHBIMU
(uHaHCaMM); YMEHHE COCTABJIATH BBIPAKEHUS, YPaBHEHUS, HEPAaBEHCTBA
W CHUCTEMBI 10 YCJIOBHIO 33/1a4M, UCCIENOBATh MOJYYEHHOE PEIICHHE U
OLIEHUBATh MIPABJIONOA0OHOCT NOJIYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATUAME: (PUTYpa, TOUKA, OTPE3OK, MPSIMast, JIy4,
JOMaHas, yrojl, MHOTOYIOJbHHK, TPEYrOJbHUK, pPaBHOOCAPCHHBIN WU
PaBHOCTOPOHHUI  TPEYrOJbHHUKH, MPSMOYIOJbHBIA  TPEYroJbHUK,
MeanaHa, OHMCCEKTpUCa W BBICOTA TPEYroJbHUKA, YETHIPEXYrOJIbHHK,
napajiesiorpaMMm, — pomMO, TPSIMOYTOJIBHUK,  KBajpar,  Tparers;
OKpPYXXHOCTb, KPYI, KacaTelbHas; 3HAKOMCTBO C IPOCTPaHCTBCHHBIMH
¢durypamu; ymMeHHe peliaTh 3a/a4yd, B TOM YHWCIEC W3 IOBCEIHEBHOU
KU3HU, HA HAXOXKJICHHE T€OMETPUYCCKHX BEIWYHH C NPUMEHEHUEM
W3YYCHHBIX CBOUCTB PUTYD U (PaKTOB

10

YMeHue omnepupoBaTh MOHATHUAMHU: PAaBEHCTBO (UIYp, PaBEHCTBO
TPEYTrOJbHUKOB; MapalIeIbHOCTh M MEPIEHIUKYISIPHOCTD MPSMBIX, YTOJ
MEXAy MPSAMBIMH, MEPIEHINKYISAp, HAKIOHHAs, MPOEKIHs, Moaodue
¢buryp, mogoOHbIE TPEYTOJbHUKH, CUMMETPHS OTHOCUTEIIBHO TOYKH U
OpsIMOM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO M TMojaodue
¢buryp, napamienbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX B OKPYXKAIOILIEM
MUpe
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YMeHue onepupoBaTh MOHATHAMMU: JJIMHA, PACCTOSHUE, Yrojl (BeIMYUuHA
yria, CHUHYC M KOCHHYC YIja TpEYrojbHHUKA), IUIOINAJb; YMEHHE
OILICHUBATh pa3Mepbl NPEIMETOB U OOBEKTOB B OKPYKAIOLIEM MUDE;
yMEHHUE NPUMEHATh (OPMYIIbI IEPUMETPA U MJIOIIAAN MHOTOYTOJIbHUKOB,
JUIMHBl OKPYXKHOCTM M IUIOIAQAM Kpyra, oObeMa MNpsSMOYTOJILHOTO
napajjiesienunesna;  yMeHHe  NPUMEHATh  NPU3HAKM  PABEHCTBA
TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYTrOJIbHHKA, TEOPEMY




[Mugaropa, TPUrOHOMETPHUUECKUE COOTHOILICHUS JJISI BBIYUCICHUS JUINH,
pacCTOSIHUMI, TIIOIIAAeH
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YMmenue u3z0o0pakaTh IUIOCKME (QHUTYppl M HX  KOMOHHALUH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOMIBIO HYEPTEKHBIX
HHCTPYMCHTOB u OJICKTPOHHBIX  CPCACTB 10 TCKCTOBOMY  HMJIK
CHUMBOJIbBHOMY OITMCAHUIO
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YMeHue onepupoBaTh NOHATUSAMU: NPSAMOYTOJIbHAsI CUCTEMA KOOP/UHAT;
KOOPJIMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA
YHCIIO, CKALIPHOE IIPOM3BEIACHHE BEKTOPOB; YMEHHE HCIIOIb30BaTh
BEKTOPBI U KOOPAWHATHI JUIs IPEACTABICHUS JaHHBIX U pELICHUS 33/1a4, B
TOM YHCJIE U3 IPYTUX YUEOHBIX IPEIMETOB U peabHOM KU3HU
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YMeHme OIICpUpPOBATH IIOHATUAMU: CTOJIOMKOBBIE n KPYrOBEIC
Jyarpammsl, TaOIHIIBL, cpeiHee apudMeTnyeckoe, MeinaHa, HauboJblee
1 HauMEHbIlIee 3HAaYEeHHUsI, pa3Max YHCIOBOr0 Habopa; yMEHHUE U3BJIEKaTh,
HMHTEPIPETUPOBATH U MPE0OPa30BbIBaTh HH(OPMAIUIO, ITPE/ICTABICHHYIO
B TaOJIMIIaX U HA JUarpaMMax, OTPaskKarolyto CBOMCTBA U XapaKTePUCTUKU
pEeaIbHBIX TPOLIECCOB U SIBICHUN; YMEHHE paclo3HaBaTh M3MEHUHBBHIE
BEJIMYUHEI B OKPYXKAIOIIEM MUpE
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YMeHue omnepupoBaTh TMOHATHUAMU: CIy4aWHBIM OMBIT (CiydalHbII
OKCIIEPUMEHT), dJJIEMEHTapHOe COObITHE (PJIIEMEHTApHBIA  MCXON)
CJIy4aifHOTO OIIBITA, CIIy4aiiHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHUE
HaxXOJUTh  BEPOSITHOCTH  CIy4yalHbIX COOBITMM B  ONBITAX C
PaBHOBO3MOKHBIMU ~ DJIEMEHTAPHBIMHM  COOBITUSAMH; YMEHHME pelaTh
3aJaud METOJIOM OpPraHM30BAHHOTO Iiepedopa M C HCMOJIb30BaHUEM
IIPaBWJIa YMHOXKCHHS; YMEHHE OLEHUBAaThb BEPOSTHOCTU pEaJbHBIX
COOBITUH M SBIEHUH, NOHUMAaTh POJIb IPAKTUYECKU JIOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHH B OKPYXKAIOLEM MHUPE U B )KM3HU; 3HAKOMCTBO
C MOHATHEM HE3aBHCHUMBIX COOBITUH; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEIl ¥ €T0 POJIBIO B MACCOBBIX SIBJICHUAX
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YMeH#ue BBIOUpaTh MOAXO0ISIIHA U3YICHHBIM METOT JIJIsl PEIICHUS 3a/1a4H,
IPUBOANTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJEC H
JKU3HU, PACIO3HABATh MPOSBICHHE 3aKOHOB MAaTeMaTUKU B HMCKYCCTBE,
OTHCHIBATh OTAENBHBIC BBIJIAIOIINECS PE3yNbTaThl, OJyYCHHBIE B XOJIE
pa3BUTHS MAaTEeMAaTUKH KaK HAyKH, IPUBOJAUTH IPUMEPHl MATEMAaTUYECKUX
OTKPBITHHA U UX aBTOPOB B OTEYCCTBEHHON ¥ BCEMUPHOU HCTOPHH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Koxa

HpOBepﬂEMblﬁ IJIEMEHT COACPKAaHUA

1 Yucna v BIYKCICHUS
1.1 Harypanenblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
19 OOBbIKHOBEHHBIE W JIECATHYHbIE  JpOOM,  MPOLEHThI, OECKOHEUYHbIE
' MEPUOMUYECKUE IPOOH
1.3 PanmonaneHble yncna. ApudpmMerndeckue onepamyy ¢ paluoHalbHBIMU YHCIaMU
14 JlelictButenbHble 4Hucia. ApudMETHYECKUE OIepalud ¢ JeHCTBUTEIbHBIMU
' YHCIIAMA
15 [TpuGnmxEHHbIE BBIYUCICHUS, TpPaBWIA OKPYIJICHHS, NPUKHAIKA W OLEHKa
' pe3yibTara BEIYUCIEHHI
2 AnreOpandecKue BBIPaKSHHS
2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHUS C IEPEMEHHBIMH )
99 Crenenp c uenbiM nokaszateneM. CTeneHb € pPalMOHAIBHBIM IOKA3aTeJIeM.
' CBoiiCTBa CTEIICHH
2.3 MHorousieHsl
2.4 Anrebpaunveckas 1po0b
95 ApubMeTnuecknii  KOpPeHb  HATypaJlbHOW  CTETICHH. HevictBuss ¢
' apu(pMeTHYECKMMH KOPHAMHU HATypaJlbHOU CTETIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA
31 Ienble u npoOHO-panoOHaIbHBIE ypaBHEHUsA. CHCTEMBI U COBOKYIHOCTHU
' ypaBHEHU
3.9 Ienble n apoOGHO-palMOHaNbHBIE HepaBeHCTBA. CHUCTEMbl M COBOKYIHOCTHU
' HEPABEHCTB
3.3 Penrenue TekcTOBBIX 3a1a4
4 YucnoBble MOCIe10BaTEIbHOCTH
4.1 [TocnenoBaTenbHOCTH, COCOOBI 334aHUS TIOCIIE0BATEIbHOCTEN
4. Apudpmernueckass UM reomerpuyeckas nporpeccud. Popmyna  CIOXKHBIX
' HPOIIEHTOB
5 OyHKIMH
Oyukius, crnocodbl 3amaHua  ¢yHkuumu. I'paduk  ¢ynkumu.  OOGnacTb
olpeieNieHusl U MHOXKeCTBO 3HaueHui ¢pyHkuuu. Hynu ¢pynkuuun. [pomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUIUH. MakCUMyMbl U
MUHUMYMBl (yHkuuu. HauOospiiee M HauMeHblllee 3HaueHHE (PYHKIMM Ha
MIPOMEKYTKE
6 KoopaunaTsl Ha MpsIMO U TUIOCKOCTH
6.1 Koopaunathas npsmas




6.2

JlexapTOBBI KOOPIMHATHI HA IJIOCKOCTH

7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 X CBOICTBa
7.2 TpeyronbHuk
7.3 MHOToyrojipHUKH
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenue reoMeTpuyecKiX BEIUUNH
7.6 BexTops! Ha mI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTHUKA
8.2 BepositHoCcTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Marematuka. ['eomerpus: 7 - 9-e kinaccel: 6a30BbIi ypOBEeHb: yueOHUK; 14-¢ u3nanue,
nepepaborannoe Atanacsiu JI.C., byryzos B.®., Kagomues C.b. u ap. AkunonepHoe

obuectBo «M3narenscTBo «IIpocBenienuer»

METOANYECKHUE MATEPHAJIbBI 1JIAA YYUUTEJIA

Matemaruka. ['eomerpus : 7—9-¢ KI1acchl : yrIyOJICHHBIA YPOBEHB : METOAMYECKOE
nmocobue K mpeaMeTHO TuHNN yaeOHukoB 1o reometpun JI. C. Atanacsna, B. @.
Byry3osa, C. b., Kamomuesa u ap./ — 2-e u3n., crep. — Mocksa : [Ipocsemenue, 2023.
byuko Enena Bnagumuposna, Axup Muxaun CemenoBuy, [Tononckuii Butanmii

Bbopucosuu , M3ngarensctBo: [IpocBemenne/Bentana-I'pad, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

https://evpr.sdamgia.ru/ https://oge.sdamgia.ru/ https://resh.edu.ru/ https://olimpium.ru/
https://uchi.ru/teachers/Ik https://fipi.ru/ https://www.yaklass.ru/
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-vebinar/
https://profimatika.ru/bank_zadach
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