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INOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeUYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacroOKEeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTCNIbHYH JUHUI0. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCsl B TOM, YTO 00Yy4arOLIHiics
YUUTCS TNPOBOAUTH JIOKA3ATEIbHBIE PACCYKIACHUs, CTPOUTH JIOTUYECKHE YMO3AKIIOUYCHHS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJIMPOBATh OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenbro n3yd4eHuss reOMETpPUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
PEILIECHUN KaK MaTEMATHYECKUX, TaK ¥ IPAKTUYECKUX 3aja4, BCTPEYAIOIIHUXCS B PECAJIbHOM JKU3HU.
OOyuarouuiics JOKEH HAYYHUThCS OINPENENUTh E€OMETPUUYECKYI0 (Urypy, ONHUCaTh CIOBAMU
JAHHBINA YepTEX UM PUCYHOK, HAWTH TUIOIIAAb 3€MEIbHOIO YYacTKa, paCCUYUTaTh HEOOXOAUMYIO
JUIMHY OTITOBOJIOKOHHOTO KaOensi WM TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOHIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUUCIMTEIbHAS JUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0y4yarolUics YUUTCS CTPOUTh MaTeMaTUYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJWUTH BBIYMCIEHUS U OLIEHHWBATH aJI€KBATHOCTb IOJIYYEHHOI'O
pe3yibTara.

KpaiiHe BaxxHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYIMMU YYE€OHBIMH NpeAMETaMH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIeOMETPUYECKUX  (GUIryp UM MOHSATHI,
JEMOHCTPUPOBATH TPUMEHEHHE MOJYYCHHBIX YMEHHH B (DU3HMKE U TEXHHUKE. DTHU CBSI3U Hanboee
ApKO BUJHBI B TeMaX «Bektopsl», « Tpuronomerpuyeckue cOOTHOIIEHU», «MeTo KoopauHaT»
u «Teopema IIudaropar.

VYuebHblit Kypc «l'eomeTpus» BKIIOYAET CJEIyIOIMe OCHOBHBIE pPa3esibl COAEPIKaHUS:
«eomerpuueckue GUTyppl W UX CBOWCTBay, «/3MepeHHME TEOMETPUYECKUX BEIHUYUH,
«JlexapToBbl ~ KOOpAMHATBI HA  IUIOCKOCTH», «BekTopbl», «/IBMKEHHS  MIOCKOCTHY,
«[IpeobpazoBanus mo00us».

Ha uzydenue yuebHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Henento), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA
7 KJIACC

HauvanpHple nmoHsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yrosu. Bunabsl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPNEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaOIlleM MUDE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOLLBIO LIMPKYJIA U IMHENKHU. TpeyronpHuk. Beicota, Meauana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOE1peHHBIN U paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa M NpHU3HAKM pPaBHOOEAPEHHOro TpeyrojapHuka. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IpHU3HAKU MapajuieNbHbIX MpsMbIX. CymMMa yIjioB TpeyrojbHUKA. BHeriHue
YIJIbl TPEYTOJIbHUKA.

ITpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeAMAaHBl IHPSIMOYTOJIBHOIO TPEYrOJBHUKA,
npoBeAEHHOW K runoreHy3e. IIpu3Haku paBeHCTBA NPSIMOYTOJIbHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0blIeH cTOpoHe TpeyroibHUKa. [leprneHIuKysp 1 HaKJIIOHHAs.

I'eomerpuyeckoe MeCTO TO4YEK. buccekrpuca yria M CEpEeIUHHBIA NEPIEHIUKYISAP K
OTpE3Ky KaK Fr€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMETp, HMX CBOICTBa. B3anMHoOe pacrosiokeHue
OKpYXHOCTH U npsimoit. KacarenbHas 1 cexymas K OKpykHOCTH. OKpyKHOCTb, BIUCAHHAsI B yTOJI.
Bnucannas u onycaHHas OKpY>KHOCTH TPEyroJIbHUKA.

8 KUIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMCcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenuss menuansl. LleHTpanbHas cummerpus. Teopema QPaneca U Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TogoGue TpeyroapHUKOB, Kod(pdunmeHT nomxodus. [Ipusnaku mogoOus TPEyroJbHHUKOB.
[TpumeHeHne NoA00MS IPU PELICHUH PAKTUYECKUX 3a/1a4.

CgpoiicTBa miomiaaeil reomerpudeckux ¢uryp. @opmynbl A IUIOMAAM TPEYroJIbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX UTYp.

Brruncnenue niomaaei TpeyroabHIKOB 1 MHOTOYTOJIbHUKOB Ha KJeT4yaTol Oymare.

Teopema [Tudaropa. Ilpumenenune teopems! [udaropa npu penieHnn npakTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO yIjla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHbple ¥ IEHTPAJIBHBIE YIJIbL, YIOJ MEXKIY KACATEIBHOM M XOPJIOH. YTIBl MEXIY
XOpAaMH U CeKyIIMMH. BricanHble 1 onMcaHHbIE YETBIPEXYTOJIBHUKY. B3aMHOE pacnoioskeHne
IBYX oKkpyxHocTel. Kacanue okpyxHocTeil. O011ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.
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9 KVIACC

Cunyc, xocunyc, Tauresc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@DopMyIibl TPUBEICHMUSL.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M Teopema CUHYcOB. PerieHnue
IIPAKTUYECKUX 3aJa4d C UCIO0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpaszoBanue nonobus. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BEAEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpare KacaTelbHOM.

BekTtop, nnumHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HAIPaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEPALMM HaJ
BeKTOpaMu. Pa3noxxeHue BekTopa 10 JByM HEKOJUIMHEApHbIM BekTopaM. KoopanHaTsl BEKTOpA.
CkanspHoe pou3BeIeHUEe BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKJIEHHS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpeCeueHUe OKPY>KHOCTEHN U MpsMbIX. MeTo1 KOOpAUHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYrOIbHUKH. [linHA OKpyKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIUHMCIICHHUE JUIMH YT OKpyxkHocTel. Inomanp kpyra, cekTopa, CerMmeHTa.

JIBI>KEHUS TIIOCKOCTH ¥ BHYTPEHHUE CUMMETPHUH (pUryp (3JIeMEHTapHBIE TIPEICTABICHU).
[TapannensHbId iepenoc. [1oBopoT.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHUS MPOrpaMMbl ydeOHOro Kypca «l'eomerpus»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJb30BAHUIO ATUX JOCTUKEHUN B IPYTHX HAYKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOro o0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE Y4YaCTUE B PEIICHUM NPAKTUYECKUX 3a]a4 MaTEeMaTUYECKOH
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSIKEHUU BCel
JKU3HH JIJIs1 YCTICITHOM Mpo(deCCUOHAIbHOM IEATETbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPDOM M TIOCTPOECHHUEM WHIWUBHUAYAIHHOM TpPAaeKTOPUU OOpa3oBaHUsI U
JKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUIM, YMEHUIO BUJETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIeCcTBa, MOHHUMaHUEM
MaTeMaTHUYeCKOl HayKH Kak cdepbl 4YelOBEUECKOH MAedaTeTbHOCTH, ITAanoB €€ pa3BUTUS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM T[IO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
HCCIIeIOBATEIIBCKOM MeITeIIbHOCTH;

6) pusuveckoe BocnuTaHne, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynsapHas (u3nueckass akTUBHOCTD), C()OPMUPOBAHHOCTHIO HaBbIKa pedICKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIEH cpejbl, TUIAHUPOBAHUS MOCTYIKOB M OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIEH Cpebl, OCO3HAHUEM TII00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JIeM U yTeH UX PEIICHHUS;
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8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:
TOTOBHOCTHHO K IIGIZCTBPISIM B YCIIOBUAX HeOHpeﬂeHéHHOCTI/I, IMOBBIIICHHUIO YPOBHSA cBOCH

KOMIIETEHTHOCTH 4Y€pe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y JAPYTUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0UMOCTBIO B (DOPMHPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYyITUPOBATh UJICH,

IIOHATHUS, THUIIOTC3bI 00 oOBbeKTax SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH

,I[e(bI/IHI/ITI)I COOCTBEHHBIX 3HAHUH U KOMneTeHTHOCTeﬁ, IIAaHUPOBATb CBOE Pa3BUTHC,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYyallUI0, BOCIIPUHHUMATE CTPECCOBYIO CUTYyallUuIO

KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEMble DPELICHUS W JEHCTBHS,
(GbopMyIHpOBATh M OIICHUBATH PUCKHU M MOCIEICTBHS, (HOPMUPOBATH OIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHBIE YHUBEPCAJbHBLIC yqeﬁmﬂe JeHCcTBUA

Ba3oBbIe Jlornyeckune aefcTBUA:

BBISBIISATh M XapPaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKM MAaTEeMaTHYECKHUX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CPaBHEHHUsI, KpUTEPUU ITPOBOAMMOIO aHAJIN3A;

BOCIPUHUMATh, (OPMYJIUPOBATH U IPEOOPA3OBHIBATh CYXKICHUSA: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISIBJISITH MaTEMaTH4YECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOpeUns B (akrax,
JAHHBIX, HAONIONEHUSX M YTBEPXKACHUAX, MpeJlaratb KPUTEPUM Ui BBISABICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIENIaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparhb JoKa3aTeIbCTBa MATEMATUYECKUX YTBEPKACHUHN (MpsAMBIE U OT MPOTUBHOIO),
MPOBOJAMTH CAMOCTOSTEIBLHO HECIOXKHBIE JI0OKa3aTelNbCTBA MaT€MaTUYECKUX (aKTOB,
BBICTpAauBaTh apryMeHTalllI0, NIPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3ajgaud (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BeIOMpaTh Haubosee MOAXOIAMINNA C Yy4ETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS:

UCIIONB30BAaTh  BOMPOCHI KAk  HCCIENOBATENbCKHA  MHCTPYMEHT  TO3HAHMUS,
(bopMyIMPOBaTh BOIPOCHI, (PHKCUPYIONIHE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBJ'II/IBaTI) HCKOMOE€ M JaHHOC, (bOpMI/IpOBaTB FI/IHOTe3y, apFYMeHTI/IpOBaTL CBOHO
MO3UIINIO0, MHEHHE;

MPOBOJMTH IO CaMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIIOKHBIH 3KCIIEPUMEHT,
HEOOJIBIIIOE UCCIIeIOBAHUE 110 YCTAHOBIEHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00BEKTa,
3aBUCHUMOCTEN 00BHEKTOB MEXAY COOOi;

CaMOCTOSITENNLHO (POPMYTUPOBATH OOOOIIEHHS U BBIBOJIBI IO PE3yabTaTaM MPOBEIEHHOTO
HAOJIOJICHUS, WCCIICAOBAaHUs, OICHHWBATh JOCTOBEPHOCTh ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OIIEHNI;
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® [IPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIIBUTaTh MPEATIOIOKEHHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.
Pabora ¢ unopmanmeii:

® BBIIBJIATH HEJIOCTATOYHOCTh U U30BITOYHOCTh HH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX IS
pelleHus 3a1a4H;

e BbIOMpATh, AHAIU3MPOBATH, CUCTEMATU3UPOBAaTh W HHTEPIPETUPOBATH HH(OPMALIHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

e BbIOMpaTh (opMy IpeACcTaBICHUS UH(POPMALMK U WIIOCTPUPOBATH pellaeMble 3a/auu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

® OIICHWBATh HAAEKHOCTh MH(DOPMALIUKM 10 KPUTEPUSAM, MPEATIOKCHHBIM YUUTEIIEM HITH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

e BOCIPUHHMMATh U (POPMYIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCIOBUAMM U LIETSIMU
oOmieHus, SICHO, TOYHO, TPaMOTHO BBIpaKaTb CBOK TOYKY 3pEHHMS B YCTHBIX H
IIMCbMEHHBIX TEKCTaX, JaBaTh NOSICHEHHs 10 XOJY PEIICHHUS 3al1add, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0Je 00CYXXIEHHUs 33aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOil TeMbl, IPOOIEMBI,
peraeMoil 3a1aum, BbICKA3bIBAaTh MJI€U, HALIEJICHHBIC HA TIOUCK PELIEHUs, COIIOCTaBIATh
CBOMU CYXJIEHHS C CY)KIECHUSAMU APYIHX YYaCTHUKOB JHaJIora, OOHapyKUBaTh pa3inuue v
CXOJCTBO TO3ULUH, B KOPpeKTHOH ¢(opme (HopMyaupoBaTh pa3HOINIACUs, CBOU
BO3Pa)KEHUS;

® [IPEACTaBIATh PE3YJbTaThl PELICHUS 3a/layM, SKCIIEPUMEHTA, MCCIECNOBAaHUsA, IIPOEKTA,
CaMOCTOSITENIFHO BBIOMpaATh ()OpMAT BBICTYIUICHHS C YYETOM 33734 MPE3CHTAMH |
0COOEHHOCTEHN ayAuTOpUH;

® [IOHMMAaTh U UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHON U MHAMBUAYAIbHON pabOThI IpU
pelIeHny yueOHbIX MaTeMaTH4YECKHUX 3a]1ay;

® [IPUHUMATh LI€JIb COBMECTHOM JEATEIbHOCTH, TUIAHUPOBATh OPraHU3AlMI0 COBMECTHOMN
paboThl, pacnpeneisTh BUIbl paboT, JOroBapuBaThCs, 00CYkK/1aTh MPOLECC U Pe3yNIbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

® y4acTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMHU, MO3TOBBIE
HITYPMBI U JPYTHUE), BBIMIOIHITH CBOIO YacTh PabOThl M KOOPJUHUPOBATH CBOM JEHCTBHS
C IpyIrMMH WIEHaMU KOMaH/Ibl, OLIECHUBATh Ka4YeCTBO CBOETO BKJIaJa B OOLIUI POIYKT I10
KpUTEpUIM, CHOPMYIUPOBAHHBIM YHaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:
® CaMOCTOSITEIbHO COCTaBJSATH IUIAH, aJTOPUTM pELIeHUs 3adadd (MM €ro 4YacTh),
BbIOMpaTh CHoco0 pemeHuss ¢ Y4ETOM HMEIOLIUXCSl PECypcoB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTHpPOBaTh M KOPPEKTHPOBAaTh BAPUAHTBI PELIEHUN C Yy4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJJIEKT:
e BJAJETh CIIOCOOAMHU CAMONPOBEPKH, CAMOKOHTPOJISI MPOLECCa U pe3ysibTaTa pelIeHHs
MaTeMaTHYeCKOM 3a1a9M;
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® [pEIBUAETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH IPH PELICHUM 33Jaud, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa JEATEIBHOCTH MOCTABICHHOW LIEIU U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJIM HETOCTHKECHHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJjacce OOydalOUIMiiCS MOMYYUT CJEIYIOIIUE TMPEJAMETHBIC
pE3yJIbTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TIe€OMETpHUYECKHE (UIYpbl, ONpPEAeNsATh HUX B3aUMHOE
pacrosioxkeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI, BBITIOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3MmepsaTh NMHENWHbIE U YIJIOBbIE BEJIMYMHBI. PeliaTh 3ajaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAbHON KU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbes IpU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, MCIONb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH JTOTUYECKHE PACCYKIECHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMHU pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K TUIOTEHY3€ MPAMOYIOJbHOIO TpPEYTOJIbHUKA, B PEIICHUU
FEOMETPUYECKUX 3aau.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAIMOM 10 TOYEK JAPYroy ImpsiMoi.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYKMCIEHUS M HAXOAWTh YHCIOBbIE W OYKBEHHbIE 3HAYEHMSI YIJIOB B
FeOMETPUUECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX MPU NEPECCUEHUH IBYX NapauleIbHbIX MPAMBIX cekyliel. Pemars
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XICHUE YIJIOB.

Bnagets noHsATHEM IT€OMETPUYECKOTO MECTAa TOUEK. Y METh ONPEIEATh OUCCEKTPUCY YyIuia
U CepeANHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FTeOMETPHUUECKHE MECTa TOUEK.

®opMyIUpOBaTh ONpEAENICHUsI OKPYKHOCTH M Kpyra, XOpbl U JAHMAMETpa OKPYKHOCTH,
II0JIB30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWTh €€
ueHTp. [lonp3oBaThCcs GakTamMu 0 TOM, YTO OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA MepeceKatoTcs B
OJIHOM TOYKE, U O TOM, YTO CEpeIWHHbIE MEPHEHIUKYISIPhl K CTOPOHAaM TpPEyroJbHHUKA
NEPECEKA0TCS B OJHOM TOUKE.

Brnagerp noHATHEM KacaTenpHOM K  OKPYKHOCTH, TOJb30BaTbCsl TEOPEMOW O
NEePIEeHIUKYIIPHOCTH KacaTeNIbHON U pajuyca, MIPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonb30BaThcs NPOCTEMIIMMU TEOMETPUUYECKMMH  HEpPaBEHCTBAMM, IIOHMMAaTh MX
MPAKTUYECKUNA CMBICIT.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHHMS C TOMOLIBIO HUPKYJIIS U IMHEHKU.
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K xonmy oOydenuss B 8 kJiacce OOy4aromuics TMOJYYHT CICAYIONIUE TMPEIMETHBIE
pe3yibTaThl:

PacriozHaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, I0Jb30BaThCS HX
CBOMCTBaMH IIPU PELICHUH F€OMETPUYECKHX 3a]ad.

[TpuMeHATH CBOWCTBA TOYKM IE€PECEUYEHUs MEIUAaH TPEYrolbHUKA (LEHTpa Macc) B
pelIeHny 3aj1ay.

Bnagers nonsTueM cpeaHel JTMHUM TPEYroJbHUKA U Tpaleluy, IPUMEHATh UX CBOICTBa
P pElIeHHH TreoMeTpuueckux 3anad. llomp3oBarecs Teopemor Paneca U TeopeMOH O
IIPONOPLUUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JJIA PEIICHUS NPAKTHYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10100US TPEYTOJIbHUKOB B PELIEHUHU FEOMETPUUECKUX 3aa4.

[Tonw3oBatbest Teopemoit [Tudaropa asst pemeHust reOMETPUIECKUX U MTPAKTUYECKHX 3a/1au.
CtpouTh MaTeMaTUYECKYIO MOZEIb B MPAKTUYECKHUX 3a/1a4aX, CAMOCTOSITENIBHO 1€1aTh YEPTEK U
HaXOJUTb COOTBETCTBYIOLINE JUIUHBI.

Brnagerp moHsATHSIMH CUHYCa, KOCHMHYCAa M TaHI€HCAa OCTPOro Yrjla MpsIMOYTOJIbHOI'O
TpeyrojiabHuKa. [1071p30BaThCs 3TUMU MOHSITUSMH JUIS PEIICHUS TPAKTUUECKUX 3ajau.

Bbruucnate  (pa3nuyHbIMM - cllocOOaMH)  IUIOIIAJb  TPEYrOJIbHUKA M IJIOLIaIU
MHOTOYTOJIbHBIX ~ (uryp (monb3ysch, I/€ HEOOXOIUMO, KaylbKyniaropoMm). [IpumeHsATh
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHAMM BOMCAHHOTO U LIEHTPAJIBHOIO yIja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIax, yriax MeX1y XopJaaMHy (CeKyLIUMH) U YTiie MeXAY KacaTeJbHOW U XOp10ii pu
PEILIEHNN T€OMETPUYECKUX 3a/1ay.

Bnagers moHsATHEM ONKUCAHHOTO YETHIPEXYTONbHUKA, MPUMEHATh CBOMCTBA ONKCAHHOTO
YEeTBIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUH (TI0NIb3YSCh, I7Ie HEOOXO0UMO, KaIbKYJIITOPOM).

K xoniy oOydeHuss B 9 kJjiacce OOydYarOMMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pE3yJIBTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIIIOB, HAXOIUTH C MX TOMOILBIO pa3INYHbIE
AJIEMEHTHI TMPSMOYTOJIBHOTO TPEYrojJbHUKA («pPEUIeHHE MPSIMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTh (¢ moMouIbio KaabKyasaTopa) IIMHBL U YTJIbI JIJIsl HETaOIMYHBIX 3HAUCHUH.

[Tonp3oBaTbest GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNI MEXy TPUTOHOMETPUYECKUMH BETMYMHAMH.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXOXKJIEHUS Pa3IMYHbBIX 3JIEMEHTOB
TpPEeyrojbHUKa («pelieHue TPEyroJbHUKOBY»), MPUMEHITh UX MPU PELIEHUH TeOMETPHUUYECKHUX
3azad.

Brnaners nousaTHsMEU MpeoOpa3zoBaHus MOA0OHS, COOTBETCTBEHHBIX JIEMEHTOB MOA0OHBIX
¢uryp. Iloap3oBaThCs CBOMCTBAMU MOA00MS MTPOU3BOJIBHBIX (DUTYP, YMETh BBIUUCIAThH JUIMHBI U
HaXOJUTh YIJbl Y M0J00HBIX (uryp. IlpuMenaTs cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DUTYDP B OKPYIKAIOIIEM MUpE.

ITonp30BaTbCs TeOpeMaMu O MPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEeKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHUMATh HUX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHATh MX B PELICHUH TI'eOMETPHUYECKUX M (U3MYecKux 3ajad. [IpuMeHSTH CcKanspHoe
IIPOU3BE/ICHNE BEKTOPOB AJI1 HAX0XACHUS JUIMH U YIJIOB.

[okymeHT co3aaH B anekTpoHHon chopme. Ne 38 ot 27.10.2023. UcnonHutens: Baneesa ®.M. 0 AIEKTPOHHbINA
CtpaHuua 9 n3 14. CtpaHnua cosgana: 27.10.2023 12:20 =¥ TATAPCTAH



[Tonp3oBaTbcss METOJOM KOOpAMHAT Ha IJIOCKOCTH, MPUMEHATh €ro B PELICHUU
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTHM M paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTyYeHHbIE YMEHUS B IPAKTUYECKUX 3a]1auax.

Haxomute ocu (MM LEHTPBI) CUMMETpUU (PUTYp, MPUMEHSATH IBUKECHUS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH IS
3ajjad peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBHIUMCIIEHUS C IPUMEHEHUEM 1010 0Ms
U TPUTOHOMETPUYECKUX (PYHKIMH (TIONIB3YSCH, I71e HEOOX0IUMO, KAIBKYITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/l pasi Konrpoabnbie IIpakruueckue (i pp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
| e | B 0K
' P https://m.edsoo.ru/7f415¢2¢
F€OMETPUUYECKUX BEITUYUH
bubmuorexa [JOK
2 Tpeyrombhmuiin 22 ! https://m.edsoo.ru/7t415¢e2e
3 [TapannenpHbIE PAMBIE, CYMMa yTJIOB 14 1 bubnuorexa [JOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyxHOCTb U KpYr. [ 'eomeTpuueckue 14 1 bubnnoreka [JOK
MTOCTPOCHUS https://m.edsoo.ru/7t415¢e2e
. bubnuoteka [JOK
5 [ToBTOpenue, 06o0IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f415e2e
OBHLIEE KOJIMYECTBO YACOB I10 63 4 0
I[MPOT'PAMME
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8 KVIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/l pasi Konrpoubusie IIpakTuueckue (1rpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
" bubnmoreka [JOK
! Herbipexyronpiiii 12 ! https://m.edsoo.ru/7f417e18
2 EegﬁzMaiiﬂaiigapziai Mo100HbIE 15 1 Bubmmorexa LIOK
poropn P - 11OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
; A —_— 14 1 buGorera LIOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417¢18
Vsl B OKpyXHOCTU. Brincannsie n
5 ONMCAHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubnuoteka [JOK
KacarenbHble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubnmnoreka [JOK
6 [ToBTOpenwue, 006001IeHNE 3HAHUI 4 1 https:/m.cdsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
I[MPOT'PAMME
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9 KJIACC

I[TPOTPAMME

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3iesioB H TeM uppoBbIE
Ne i/l pasi Konrpoabnsie IIpakruyeckue (uicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubmumorexa [IOK
CHHYCOB. PelieHne TpeyroibsHIUKOB https://m.edsoo.ru/7f41al2c
) Merpmmeotne oomomens & 10 | Butmiotexa LIOK
p https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
bu6mmoreka [IOK
3 Bexroper 12 ! https://m.edsoo.ru/7f41al2¢
4 JlekapToBbI KOOPAUHATHI HA IIOCKOCTH 9 1 bubmmorexa [IOK
p P https://m.edsoo.ru/7f41al2¢c
;| Demee——— B 0K
by FIOMAILE XpyTa. https://m.edsoo.ru/7f41al2¢c
Brruncnenue miomianeit
bu6nmoreka [JOK
6 JIBHDKEHHA MA0CKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpenue, 06001IEHNE, 7 ) bu6mmoreka [IOK
CHCTEeMAaTH3alus 3HaHUH https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0
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